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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state image pickup device capable of 
preventing the fluctuation of the loads of a vertical shift register for read and the vertical 
shift register for an electronic shutter in the case of performing an electronic shutter 
operation and preventing the generation of image noise such as horizontal stripes on the 
display screen of output signals. 

SOLUTION: This device is provided with an image pickup area where a unit cell 
provided with a photodiode PD to be a pixel is two-dimensional ly arranged, plural read 
lines 4 for driving the read transistor Td of each pixel row, plural vertical selection lines 6 
for driving the vertical selection transistor Ta of each of the pixel rows, a vertical driving 
circuit 24 for selectively driving the plural read lines 4 and selectively driving the plural 
vertical selection lines 6, plural vertical signal lines VLIN for outputting signals from 
each unit cell of the successively driven pixel rows and row selection circuits 2, 21 and 
22 for controlling the vertical driving circuit so as to successively drive the read transistor 
Td of each pixel two times at a desired signal storage timing and a signal read timing and 
to drive the vertical selection transistor Ta of the pixel row at the signal read timing. 
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19 CLAIMS 

20 

21 [Claim(s)] 

22 [Claim 1] A photo-electric-conversion means to carry out photo electric conversion of the 

23 incident light to a pixel, and to accumulate a charge, the read-out means which reads the 

24 accumulated charge to a detecting element. It comes to arrange the unit cell which has the 

25 perpendicular selection means to which a signal is made to output fi-om the resetting 

26 means and said magnification means for resetting the charge of a magnification means to 

27 amplify the read charge, and said detecting element on a semi-conductor substrate two- 
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1 dimensional. The image pick-up field which has a pixel line for two or more signal read- 

2 out, and at least two dummy pixel lines. Two or more read lines for transmitting the read- 

3 out driving signal for driving each read-out means of the unit cell of a pixel line which is 

4 horizontally prepared corresponding to each pixel line in said image pick-up field, and 

5 corresponds, respectively, Two or more perpendicular selection lines for transmitting the 

6 line selection driving signal for driving each perpendicular selection means of the unit 

7 cell of a pixel line which is horizontally prepared corresponding to each pixel line in said 

8 image pick-up field, and corresponds, respectively, said ~ more than one are read to the 

9 read line of a book, a driving signal is supplied alternatively, and said read-out means is 

10 driven ~ both with the vertical-drive means for [ said ] supplying alternatively two or 

1 1 more line selection driving signals to the perpendicular selection line of a book, and 

12 driving said perpendicular selection means A line selection means to control said vertical- 

13 drive means to make the read-out means of each pixel line in said image pick-up field 

14 drive twice one by one to desired signal are recording timing and signal read-out timing, 

15 It is prepared corresponding to each pixel train in said image pick-up field, and two or 

16 more perpendicular signal lines for transmitting perpendicularly the signal outputted, 

17 respectively from each unit cell of the pixel line by which the sequential drive was 

18 carried out with said vertical-drive means are provided. After said line selection means 

19 controls signal read-out from the unit cell of the pixel line for said two or more signal 

20 read-out by said vertical-drive means, A selection control is carried out so that the 1st 

21 dummy pixeliine of said two dummy pixel lines may be made to 

22 camera characterized by carrying out a selection control so that the 2nd dummy pixel line 

23 of said said two dummy pixel lines may be made to drive after controlling the signal are 

24 recording in the unit cell of the pixel line for said two or more signal read-out by said 

25 vertical-drive means. 

26 [Claim 2] In a solid state camera according to claim 1 said line selection means The shift 

27 register for the electronic shutters for controlling the initiation period of the signal are 

28 recording in said unit cell, It has a shift register for read-out for controlling the initiation 

29 period of signal read-out from said unit cell. Said 1st dummy pixel hne It is the solid state 

30 camera which a selection control is carried out with the shift register for said read-out, 

3 1 and is characterized by carrying out the selection control of said 2nd dummy pixel line 

32 with the shift register for said electronic shutters. 

33 [Claim 3] A photo-electric-conversion means to carry out photo electric conversion of the 

34 incident light to a pixel, and to accumulate a charge, the read-out means which reads the 

35 accumulated charge to a detecting element. It comes to arrange the unit cell which has the 

36 perpendicular selection means to which a signal is made to output from the resetting 

37 means and said magnification means for resetting the charge of a magnification means to 

38 amplify the read charge, and said detecting element on a semi-conductor substrate two- 

39 dimensional- Corresponding to each pixel line in the image pick-up field which has two 

40 or more pixel lines, and said image pick-up field, it is prepared horizontally. Two or more 

41 read lines for transmitting the read-out driving signal for driving each read-out means of 

42 the unit cell of a pixel line which corresponds, respectively, Two or more perpendicular 

43 selection lines for transmitting the line selection driving signal for driving each 

44 perpendicular selection means of the unit cell of a pixel line which is horizontally 

45 prepared corresponding to each pixel line in said image pick-up field, and corresponds, 

46 respectively, said ~ more than one are read to the read line of a book, a driving signal is 



-3- 



1 supplied alternatively, and said read-out means is driven ~ both with the vertical-drive 

2 means for [ said ] supplying alternatively two or more line selection driving signals to the 

3 perpendicular selection line of a book, and driving said perpendicular selection means A 

4 line selection means to control said vertical-drive means to make the read-out means of 

5 each pixel line in said image pick-up field drive twice one by one to desired signal are 

6 recording timing and signal read-out timing, It is prepared corresponding to each pixel 

7 train in said image pick-up field, and two or more perpendicular signal lines for 

8 transmitting perpendicularly the signal outputted, respectively from each unit cell of the 

9 pixel line by which the sequential drive was carried out with said vertical-drive means are 

10 provided. 1st means by which said line selection means makes the read-out means of 

1 1 each of said pixel line drive to said signal read-out timing with said vertical-drive means, 

12 The solid state camera characterized by providing 2nd at least two means to make the 

13 read-out means of each of said pixel line drive to said signal are recording timing with 

14 said vertical-drive means. 

15 [Claim 4] In a solid state camera according to claim 3 said image pick-up field At least 

16 three dummy pixel lines other than said two or more pixel lines for signal read-out are 

17 provided further. Said line selection means The solid state camera characterized by 

18 making one dummy pixel line in said dummy pixel line drive with said 1st means, and 

19 making other two dummy pixel lines in said dummy pixel line drive with said 2nd two 

20 means. 

21 [Claim 5] It is the solid state camera characterized by changing" the^^^^ 

22 timing within the period of 1 field period in 1 field unit on a solid state camera according 

23 to claim 3 or 4 and corresponding to the period of the signal read-out timing of each pixel 

24 line in said line selection means. 

25 [Claim 6] It is the solid state camera characterized by for said 2nd at least two means 

26 changing relatively the signal are recording timing to said signal read-out timing mutually 

27 in a solid state camera according to claim 5, making said read-out means drive, and 

28 switching the control action of said vertical-drive means by said 2nd means by turns for 

29 every field. 

30 [Claim 7] In a solid state camera according to claim 5 the 1st means of said line selection 

3 1 means The shift: register for read-out for controlling the initiation period of signal read- 

32 out fi^om said unit cell is provided. The 2nd means of said line selection means The 

33 initiation period of the signal are recording in said unit cell in the shift: register for the 1st 

34 electronic shutter for controlling the initiation period of the signal are recording in said 

35 unit cell in the 1st field period and the 1st [ said ] field period, and the 2nd field period 

36 repeated by turns The solid state camera characterized by providing the shift register for 

37 the 2nd electronic shutter for controlling. 

38 [Claim 8] It is the solid state camera characterized by controlling said vertical-drive 

39 means to make the same substantially the electrical potential difference of other wiring 

40 which adjoins said read line around said photo-electric-conversion means also with the 

41 time of said two drives in case said line selection means makes the read-out means of 

42 each pixel line in said image pick-up field drive twice in claim 1 thru/or the solid state 

43 camera of any one publication of seven . 

44 [Claim 9] Other wiring which adjoins said read line in a solid state camera according to 

45 claim 8 is solid state cameras characterized by being said perpendicular selection line. 

46 [Claim 10] When reading stored charge from the optoelectric transducer of the unit cell 
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1 arranged two-dimensional to the image pick-up field on a semi-conductor substrate, In 

2 the solid state camera which performs electronic shutter actuation to which the signal 

3 which was made to drive twice one by one to the signal are recording timing and signal 

4 read-out timing of a request of wiring which controls this read-out, and was read to said 

5 signal read-out timing is made to output The solid state camera characterized by making 

6 the same substantially the electrical potential difference of other wiring which adjoins 

7 wiring which controls said read-out and exists around said optoelectric transducer to said 

8 signal are recording timing and signal read-out timing. 

9 [Claim 1 1] In claim 1 thru/or the solid state camera of any one publication of ten said unit 

10 cell One read-out transistor to which the end side was connected to the cathode side of 

1 1 the photodiode which is one piece by which touch-down potential is given to an anode 

12 side, and said one photodiode, it read to the gate and the line was connected. One 

13 magnification transistor by which the gate was connected to the other end side of said 

14 read-out transistor, and the perpendicular signal line was connected to the end side, One 

1 5 perpendicular selection transistor by which the end side was connected to the other end 

16 side of said magnification transistor, and the perpendicular selection line was connected 

17 to the gate, It connects between one power-source line connected to the other end side of 

18 said perpendicular selection transistor, and the gate of said magnification transistor and 

19 said power-source line. The solid state camera characterized by providing in the gate one 

20 reset transistor to which the reset line was connected, and said one photodiode 

21 corresponding"to one pixels 

22 [Claim 12] The solid state camera characterized by to be at the each pixel's read-out time, 

23 and to make the same substantially the electrical potential difference of other wiring 

24 which adjoins wiring which controls this read-out and exists around said optoelectric 

25 transducer in case the unit cell of 2 pixels / 1 unit reads stored charge fi-om the 2-pixel 

26 optoelectric transducer in the unit cell of said image pick-up field in the solid state 

27 camera which has the image pick-up field which it comes to arrange on a semi-conductor 

28 substrate two-dimensional, respectively. 

29 [Claim 13] In claim 1 thru/or the solid state camera of any one publication of 12 said unit 

30 cell One one end each is connected to each anode side respectively corresponding to each 

3 1 cathode side of the photodiode which is two pieces to which touch-down potential is 

32 given, and said two photodiodes. Two read-out transistors to which two read lines were 

33 connected respectively corresponding to each gate, One magnification transistor by 

34 which the gate was connected common to each said two other end side of a read-out 

35 transistor, and the perpendicular signal line was connected to the end side. One 

36 perpendicular selection transistor by which the end side was connected to the other end 

37 side of said magnification transistor, and said perpendicular selection line was connected 

38 to the gate, It connects between one power-source line connected to the other end side of 

39 said perpendicular selection transistor, and the gate of said magnification transistor and 

40 said power-source line. The solid state camera characterized by providing in the gate one 

41 reset transistor to which the reset line was connected, and said two photodiodes 

42 corresponding to two pixels. 
43 

44 DETAILED DESCRIPTION 

45 ^ — ^ — ™™ 
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1 [Detailed Description of the Invention] 

2 [0001] 

3 [Field of the Invention] This invention relates to a solid state camera, especially is used 7 

4 for a video camera, an electronic still camera, etc about the good transformation child 1 

5 > shutter control Circuit of a solid state camera, and a pixel signal read-out control circuit/ 

6 [0002] 

7 [Description of the Prior Art] Drawing 12 shows the equal circuit of the CMOS solid 

8 state camera (magnification mold CMOS image sensors) of the conventional example 1 

9 equipped with the readout circuitry which a pixel signal can read for every pixel 

10 [0003] In drawing 12 , the unit cell of 1 pixel (1 pixel) / 1 unit is arranged in the shape of 

1 1 [ which is two dimensions ] a matrix, and is formed in the eel field (image pick-up field). 

12 [0004] Each unit cell consists of four transistors Ta, Tb, Tc, and Td and one photodiode 

13 PD. 

14 ; [0005] Namely, the photodiode PD with which touch-down potential is given to an anode/ 

15 side The read-out transistor Td by which the end side is connected to the cathode side of / 

16 Photodiode PD (shutter gate transistor). The magnification transistor Tb by which the ^ 

17 gate is connected to the other end side of the read-out transistor Td The reset transistor Tc ^ 

18 I by which the end side is connected to the gate of the perpendicular selection transistor / 

19 (line selection transistor) Ta and the magnification transistor Tb where the end side is 

20 connected to the end side of the magnification transistor Tb is provided. ] 

21 ^[0006] And corresponding to each pixeliinerthe perpendicular selection 

22 connected common to the gate of each read-out transistor Td of the unit cell of the same 

23 line ] line 6 connected with the line 4 common to the gate of each perpendicular selection 

24 transistor Ta of the unit cell of the same line and the reset line 7 connected common to 

25 the gate of each reset transistor Tc of the unit cell of the same line are formed in said eel 

26 field by reading. 

27 [0007] Moreover, corresponding to each pixel train, the power-source line 9 connected 

28 common to the other end [ of each reset transistor Tc of the unit cell of the same train as 

29 the perpendicular signal line VLIN connected common to the other end side of each 

30 magnification transistor Tb of the unit cell of the same train ] and other end side of each 

3 1 perpendicular selection transistor Ta is formed in said eel field, 

32 [0008] Furthermore, in the exterior by the side of the end of a eel field, two or more load 

33 transistors TL connected, respectively between one one end each of said perpendicular 

34 signal line VLIN and a touch-down node are arranged horizontally. 

35 [0009] Moreover, in the exterior by the side of the other end of a eel field, two or more 

36 noise canceller circuits which consisted of two transistors TSH and TCLP and two 

37 capacitors Cc and Ct are arranged horizontally. 

38 [0010] And two or more level selection transistors TH connected to each other end side 

39 of said perpendicular signal line VLIN through each above-mentioned noise canceller 

40 circuit are arranged horizontally. 

41 [001 1] The level signal line HLIN is connected to each other end of the above-mentioned 

42 level selection transistor TH in common, and they are a level reset transistor (not shown) 

43 and the output amplifying circuit AMP in this level signal line HLIN. It connects. 

44 [0012] In addition, the transistor TSH for sample hold by which, as for said each noise 

45 canceller circuit, the end side was connected to the other end side of the perpendicular 

46 signal line VLIN Coupling-capacitor Cc by which the end side was connected to the other 
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1 end side of the transistor TSH for these sample hold, The capacitor Ct for charge storages 

2 connected between touch-down nodes the other end side of this coupling-capacitor Cc, It 

3 is constituted by the transistor TCLP for a potential clamp connected to the connection 

4 node of said capacitors Cc and Ct, and the end side of said level selection transistor TH is 

5 connected to the connection node of said capacitors Cc and Ct. 

6 [0013] furthermore, in the exterior of a eel field Two or more perpendicular selection 

7 lines 6 of a eel field The timing generating circuit 10 which generates various kinds of 

8 timing signals for supplying the perpendicular shift register 2 for carrying out a selection 

9 control in scan, and said level selection transistor TH to the level shifl: register 3 for 

10 driving in scan, said noise canceller circuit, etc.. The bias generating circuit 1 1 for 

1 1 generating predetermined bias potential at the end of the transistor TCLP for the potential 

12 clamp of said noise canceller circuit etc.. Pulse selector 2a for carrying out the selection 

13 control of the output pulse of the above-mentioned perpendicular shift register 2, and 

14 driving the perpendicular selection line 6 of each line of a eel field in scan is arranged, 

15 respectively. 

16 [0014] Drawing 13 is the timing wave form chart showing an example of actuation of the 

17 solid-state image sensors shown in drawing 12 . 

18 [0015] Next, actuation of the solid-state image sensors of drawing 12 is explained, 

1 9 referring to drawing 13 . 

20 [0016] The signal charge which photo electric conversion of the incident light of each 

21 photodiode PD was carried outrand it produced is accumulate^^ 

22 [0017] In a horizontal blanking interval, in case the signal charge of Photodiode PD is 

23 read from the unit cell for a certain party, in order to choose each perpendicular signal 

24 line VLIN, the line selection transistor Ta for a party is first turned ON by turning ON the 

25 signal (phiADRES pulse) of the perpendicular selection line 6 of the line for selection. 

26 [0018] The source follower circuit which consists of a magnification transistor Tb to 

27 which the power-source potential VDD (for example, 3.3V) is supplied through the line 

28 selection transistor Ta, and a load transistor TL in the unit cell for said party by this is 

29 operated. 

30 [0019] Next, in the unit cell for said party, reference voltage is outputted to the 

3 1 perpendicular signal line VLIN by turning ON the signal (phiRESET pulse) of the reset 

32 line 7, and carrying out fixed period reset of the gate voltage of the magnification 

33 transistor Tb at reference voltage. 

34 [0020] However, as described above, dispersion exists in the gate potential of the reset 

35 magnification transistor Tb, and dispersion appears also in the reset potential of the 

36 perpendicular signal line VLIN by the side of the other end. 

37 [0021] Then, in order to reset dispersion in the reset potential of each perpendicular 

38 signal line VLIN The driving signal (phiSH pulse) of the transistor TSH for sample hold 

39 in a noise canceller circuit is turned ON beforehand (for example, the aforementioned 

40 phiADRES to ON and coincidence of a pulse). After reference voltage is outputted to 

41 said perpendicular signal line VLIN, by making the driving signal (phiCLP pulse) of the 

42 transistor TCLP for a potential clamp fixed time amount ON, reference voltage is set as 

43 the connection node of the capacitors Cc and Ct of a noise canceller circuit. 

44 [0022] Next, aforementioned phiRESET After turning off a pulse, by choosing the read 

45 line 4 of a predetermined line and turning on the signal (phiREAD pulse), the read-out 

46 transistor Td is turned ON and gate potential is changed by reading the stored charge of 
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1 Photodiode PD to the gate of the magnification transistor Tb. The magnification 

2 transistor Tb outputs the voltage signal according to the variation of gate potential to the 

3 corresponding perpendicular signal line VLIN and a noise canceller circuit. 

4 [0023] Then, a level effective scan term period can also accumulate the signal component 

5 (signal level from which the noise was removed) equivalent to the difference of the 

6 reference voltage read as described above, and a signal level in the capacitor Ct for 

7 charge storages by turning off phiSH pulse in a noise canceller circuit. 

8 [0024] That is, the noise mixed in the preceding paragraph side from noise canceller 

9 circuits, such as dispersion in the reset potential of each perpendicular signal line VLIN 

10 resulting from a eel field, is removed. 

1 1 [0025] And phiADRES By the perpendicular selection transistor's Ta being controlled by 

12 the OFF state, and changing a unit cell into the condition of not choosing, a eel field and 

13 each noise canceller circuit are electrically separated by turning OFF a pulse. 

14 [0026] By making sequential ON the driving signal (phiH pulse) of the level selection 

15 transistor TH at a next horizontal effective scan period, the level selection transistor TH 

16 is turned on [ sequential ], the signal level of the connection node (signal preservation 

17 node) of said capacitors Cc and Ct is read to the level signal line HLESF one by one, and it 

18 is the output amplifying circuit AMP. It is amplified and outputs. 

19 [0027] It sets in the above-mentioned actuation and is the electrical potential difference 

20 WLIN of the perpendicular signal line VLIN. Noise rejection actuation which becomes 

21 the operating voltage"Vm (about"lT5"V) of a source follower c^^^^ 

22 described in addition above is performed for every read-out actuation for every horizontal 

23 line at a horizontal blanking interval. 

24 [0028] Drawing 14 is the timing wave form chart showing the timing generating circuit 

25 10 in drawing 13 , the perpendicular shift register 2, and the example of pulse selector 2a 

26 of operation. 

27 [0029] Here, the case where the solid state camera of drawing 12 is used by 1 field =1 / 

28 30Hz (image of 30 frames per second which make the 1 field one frame) system is 

29 shown. 

30 [0030] The timing generating circuit 10 operates external input pulse signal phiVR and 

3 1 phiHP orthopedically in a buffer circuit, and is pulse signal phiVRR of a field period. 

32 Pulse signal phiHPV of a level period It inputs into said perpendicular shift register 2. 

33 [003 1] The perpendicular shift register 2 is pulse signal phiVRR. Pulse signal phiHPV 

34 after an input clears all register outputs at the period of "L" level and makes it "L" level A 

35 shift action is performed, and the output pulse signal ROi (i=~, n, n+1, ~) is made into 

36 "H" level one by one, and is inputted into said pulse selector 2a. 

37 [0032] Pulse selector 2a activates the signal (phiADRES pulse) of the perpendicular 

38 selection line 6, the signal (phiRESET pulse) of the reset line 7, and the signal (phiREAD 

39 pulse) of the read line 4, as shown in drawing 13 to each line for selection, and it scans 

40 the line for selection. 

41 [0033] It is each output pulse signal ROi of the perpendicular shift register 2 for the solid 

42 state camera of drawing 12 to carry out the selection control of the specific line for 

43 selection, as described above. It outputs only once within 1 field periodrThat is, since ; 

44 [ Photodiode PD performs signal read-out in the 1 field only once, the electronic shutter 7 

45 actuation which controls light-receiving time amount equivalent is impossible by 

46 controlling the signal storage time of Photodiode PD, _ 
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1 [0034] On the other hand, drawing 1 5 shows roughly the configuration of the CMOS 

2 solid state camera of the conventional example 2 in which electronic shutter actuation is 

3 ; possible. / 

4 [0035] This solid state camera For example, the image pick-up field 14 where the pixel 

5 eel 13 constituted as shown in drawing 12 has been arranged two-dimensional in the 

6 shape of a matrix (photo-electric-conversion section). Two or more perpendicular signal 

7 lines VLIN formed in the direction of a pixel train of said image pick-up field 14 Two or 

8 more perpendicular selection lines 6 for read-out control for controlling to be formed in 

9 the pixel line writing direction of said image pick-up field 14, and to read the photo- 

10 electric-conversion signal of each pixel eel 13 to said two or more perpendicular signal 

1 1 lines VLESf per pixel line. The 1st perpendicular selection circuitry 2 for carrying out a 

12 selection control in scan to the timing of read-out of said two or more perpendicular 

13 selection lines 6 for read-out control (perpendicular shift register for read-out). The level 

14 selection transistor TH for choosing said perpendicular signal line VLIN, The level 

15 selection circuitry 3 for carrying out the selection control of said level selection transistor 

16 (level selection shift register). Output amplifying circuit AMP for outputting the signal 

17 read to the level signal line HLIN and said level signal line HLIN for reading the signal 

18 of said perpendicular signal line VLIN chosen with said level selection shift register 3 It 

19 provides. 

20 [0036] In addition, especially the point equipped with a load transistor as shown in 

21 drawing-l^ ~a noise canceller circuitretcraround the image pick-up freld T4~ahhough~no^ 

22 illustrated is the same as that of the CMOS solid state camera of an example 1 . 

23 [003 7] Furthermore, the vertical-drive circuit (not shown) which generates the driving 

24 [ signal for driving alternatively said two or more perpendicular selection lines 6 for read- 

25 out control based on the output of the 2nd perpendicular selection circuitry (perpendicular 

26 J shift register for electronic shutters) 15 for carrying out a selection control in scan and 

27 said 1 st perpendicular selection circuitry and the output of the 2nd perpendicular 

28 selection circuitry to the timing of signal are recording of said two or more perpendicular i 

29 selection lines 6 for read-out control is provided. 

30 [0038] That is, the perpendicular shift register 15 for electronic shutters is formed 

3 1 independently [ the perpendicular shift register 2 for read-out ], and it is constituted so 

32 that this perpendicular shift register 15 for electronic shutters as well as the perpendicular 

33 shift register 2 for read-out may scan the line for selection to predetermined timing, 

34 [0039] Thereby, the perpendicular shift register 2 for read-out and the perpendicular shift 

35 register 15 for electronic shutters enable it to carry out the selection control of the 

36 specific line for selection to 2 times of timing within 1 field period. 

37 [0040] ^Therefore, when the perpendicular shift register 15 fpFelectronic s hutter 

38 out the selection control of the line for selection and starts are recording of a; pixel signal 

39 before the twist from which the perpendicular shift register 2 for read-out carries out the 

40 selection control of the line for selection, and reads a pixel signal to the perpendicular 

41 signal line VLIN, the, e lectr onic. shutter actuation which controls light-receiving time 

42 amount equivalent is'^attained: 

43 [0041] By the way, the CMOS solid state camera of drawing 15 which has one 

44 perpendicular shift register 2 for read-out and one perpendicular shift register 15 for 

45 electronic shutters which were described above For example, when making the good 

46 transformation child shutter actuation to which light-receiving time amount is changed 
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1 equivalent by changing the signal storage time automatically according to the output level 

2 of a photo sensor perform There is a problem of the difference of the signal storage time 

3 arising to pixel spacing, or changing the load of two perpendicular shift registers 2 and 15 

4 to it according to the merits and demerits of the signal storage time. 

5 [0042] This problem is explained below. 

6 [0043] Drawing 16 shows an example in case the line selection timing of two 

7 perpendicular shift registers 2 and 15 in drawing 15 is immobilization. 

8 [0044] As shown in drawing 16 , the timing to which the perpendicular shift register 15 

9 for electronic shutters performs line selection ahead of the perpendicular shift register 2 

10 for read-out is being fixed, that is, the two above-mentioned perpendicular shift registers 

1 1 2 and 15 of the time difference which performs line selection are always fixed. 

12 [0045] Thus, when the line selection timing of two perpendicular shift registers 2 and 15 

13 is immobilization, the perpendicular shift register 2 for read-out and the perpendicular 

14 shift register 15 for electronic shutters begin selection of return and the following frame 

1 5 to the first rank again, after it begins selection of a certain frame and the shift action from 

16 the first rank to a tail end (that is, the number of pixels of the perpendicular direction of a 

17 solid state camera) finishes. 

18 [0046] Therefore, the solid state camera of drawing 15 has the problem of the difference 

19 of the signal storage time arising to pixel spacing, or changing the load of two 

20 perpendicular shift registers 2 and 15 to it according to the merits and demerits of the 

21 signal storage time, when making the good transformation child shutter act 

22 which light-receiving time amount is changed equivalent by changing the signal storage 

23 time automatically according to the output level of a photo sensor perform. 

24 [0047] Here, said problem is stated to a detail, referring to drawing 17 about the case 

25 where the merits and demerits of the time amount in which the perpendicular shift 

26 register 15 for electronic shutters changes the timing (timing of an electronic shutter) 

27 which performs line selection ahead of the perpendicular shift register 2 for read-out, and 

28 accumulates a pixel signal as concrete technique for changing the signal storage time are 

29 changed. 

30 [0048] In drawing \7 , a read-out control pulse is a signal which makes the shift action of 

3 1 the perpendicular shift register 2 for read-out start, and a good transformation child 

32 [ shutter control pulse is a signal which makes the shift action of the perpendicular shift 

33 register 15 for electronic shutters start. / 

34 [0049] (1) After starting the shift action of the perpendicular shift register 15 for 

35 electronic shutters by the control pulse of the electronic shutter generated to the timing tl 

36 in drawing 17 on the occasion of selection of the 1st frame, before the shift action to a tail 

37 end finishes (before choosing all pixel lines), in order to choose the 2nd frame to the 

38 timing t3 in drawing 17 , suppose that the electronic shutter pulse occurred. In this case, 

39 the perpendicular shift register 15 for electronic shutters is reset to the above-mentioned 

40 timing t3, and starts a shift action (line selection) from the first rank again. 

41 [0050] Thereby, in case [ at which it generated to the timing t2 in drawing 17 ] it reads, 

42 and the shift action of the perpendicular shift register 2 for read-out begins by the control 

43 pulse and said 1st frame is read, the difference of the signal storage time arises in the 

44 pixel line by which selection assignment was not carried out with the pixel line by which 

45 selection assignment was carried out with the perpendicular shift register 15 for 

46 electronic shutters which the shift action started to said timing tl. 
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1 [005 1] Thus, if the difference of the signal storage time arises, when a read-out output 

2 level is changed depending on the location of a pixel line and displays the output signal 

3 of a solid state camera on the screen of an image display device, it will become the cause 

4 which image noises, such as a lateral stripe, generate. 

5 [0052] (2) in the timing t4 in drawing 17 , the shift action began to the selection line and 

6 said timing t2 of the perpendicular shift register 15 for electronic shutters which the shift 

7 action started to said timing t3 ~ reading ~ business ~ since a total of two pixel lines of 

8 the selection line of the perpendicular shift register 2 are chosen, these two pixel lines 

9 serve as a load of two perpendicular shift registers 2 and 15. 

10 [0053] on the other hand, in the timing t6 in drawing 17 , the selection line by the 

1 1 perpendicular shift register 15 for electronic shutters which the shift action started to said 

12 timing t3 did not already exist, but the shift action started it to the timing t5 in drawing 17 

13 — reading ~ business — since one pixel line is chosen with the perpendicular shift register 

14 2, this one pixel line serves as a load of two perpendicular shift registers 2 and 15. 

15 [0054] Thus, if the load of two perpendicular shift registers 2 and 15 is changed 

16 depending on electronic shutter timing, the voltage variation of power-source Rhine of a 

17 solid state camera is imitated, and it comes, and when the output signal of a solid state 

18 camera is displayed on the screen of an image display device, a lateral stripe will be 

19 generated, and it will become the cause which worsens image quality notably. 

20 [0055] In addition, the problem of the difference of the signal storage time arising to 

21 pixel spacing, or changing the load of two perpendicular shift registers 2 and ISto it 

22 according to the merits and demerits of the signal storage time which was described 

23 above is produced not only the solid state camera of a CMOS mold but when making the 

24 solid state camera of a CCD mold perform good transformation child shutter actuation. 

25 [0056] 

26 [Problem(s) to be Solved by the Invention] As described above, when changing the signal 

27 storage time and making good transformation child shutter actuation perform, according 

28 to the merits and demerits of the signal storage time, the difference of the signal storage 

29 time arose to pixel spacing, or the load of the perpendicular shift register for read-out and 

30 the perpendicular shift register for electronic shutters was changed, and the conventional 

3 1 sohd state camera had the problem of becoming the cause which image noises, such as a 

32 lateral stripe, generate in the display screen of an output signal 

33 [0057] the case where it was made that this invention should solve the above-mentioned 

34 trouble, and electronic shutter actuation is made to perform — reading — business ~ 

35 fluctuation of the load of a perpendicular shift register and the perpendicular shift register 

36 for electronic shutters can be prevented, and it aims at offering the solid state camera 

37 which can prevent generating of image noises, such as a lateral stripe in the display 

38 screen of an output signal 

39 [0058] moreover, the case where this invention makes the good transformation child 

40 shutter actuation (continuation electronic shutter actuation) to which the signal storage 

41 time of a pixel is changed per field perform ~ reading ~ business — fluctuation of the 

42 load of a perpendicular shift register and the perpendicular shift register for electronic 

43 shutters can be prevented, and it aims at offering the solid state camera which can prevent 

44 generating of image noises, such as a lateral stripe in the display screen of an output 

45 signal 

46 [0059] Moreover, this invention aims at offering the solid state camera which can prevent 
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1 that the difference of the signal storage time arises to pixel spacing according to the 

2 merits and demerits of the signal storage time, when making continuation electronic 

3 shutter actuation perform. 

4 [0060] Moreover, this invention aims at offering the solid state camera which can prevent 

5 generating of image noises, such as a lateral stripe in the display screen of an output 

6 signal, when making continuation electronic shutter actuation perform. 

7 [0061] Moreover, in case this invention reads photo electric conversion and the 

8 accumulated signal by the pixel, it aims at offering the solid state camera which can 

9 prevent that a noise jumps in by capacity coupling from wiring of the pixel 

10 circumference. 

11 [0062] 

12 [Means for Solving the Problem] A photo-electric-conversion means for the 1st solid 

13 state camera of this invention to carry out photo electric conversion of the incident light/ 

14 to a pixel, and to accumulate a charge, The read-out means which reads the accumulated 

15 charge to a detecting element, a magnification means to amplify the read charge. It comes/ 

16 to arrange the unit cell which has the perpendicular selection means to which a signal is ; 

17 made to output from the resetting means and said magnification means for resetting the 

18 charge of said detecting element on a semi-conductor substrate two-dimensional The; 

19 image pick-up field which has a pixel line for two or more signal read-out, and at least 

20 two dummy pixel lines^ Two or more read lines for transmitting the read-out driving j 

21 signal for driving each read-out means of the unit cell of a pixel line which is horizontally f 

22 'prepared corresponding to each pixel line in said image pick-up field, and corresponds, [ 

23 respectively. Two or more perpendicular selection lines for transmitting the line selection 

24 driving signal for driving each perpendicular selection means of the unit cell of a pixel / 

25 line which is horizontally prepared corresponding to each pixel line in said image pick-up ^ 

26 field, and corresponds, respectively, said ~ more than one are read to the read line of a 

27 book, a driving signal is supplied alternatively, and said read-out means is driven ~ both 

28 with the vertical-drive means for [ said ] supplying alternatively two or more line 

29 selection driving signals to the perpendicular selection line of a book, and driving said 

30 perpendicular selection means A line selection means to control said vertical-drive means , 

31 ito make the read-out means of each pixel line in said image pick-up field drive twice one / 

32 by one to desired signal are recording timing and signal read-out timing. It is prepared 

33 corresponding to each pixel train in said image pick-up field, and two or more 

34 perpendicular signal lines for transmitting perpendicularly the signal outputted, 

35 respectively from each unit cell of the pixel line by which the sequential drive was 

36 carried out with said vertical-drive means are provided. After said line selection means 

37 controls signal read-out from the unit cell of the pixel line for said two or more signal 

38 read-out by said vertical-drive means, A selection control is carried out so that the 1st 

39 dummy pixel line of said two dummy pixel lines may be made to drive. After controlling 

40 the signal are recording in the unit cell of the pixel line for said two or more signal read- 

41 out by said vertical-drive means, it is characterized by carrying out a selection control so 

42 that the 2nd dummy pixel line of said said two dummy pixel lines may be made to drive. 
^>43 [0063] A photo-electric-conversion means for the 2nd solid state camera of this inventiori 

44 : to carry out photo electric conversion of the incident light to a pixel, and to accumulate a 

45 charge. The read-out means which reads the accumulated charge to a detecting element, a 

46 magnification means to amplify the read charge. The image pick-up field which it comes > 
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1 to arrange the unit cell which has the perpendicular selection means to which a signal is 

2 made to output from the resetting means and said magnification means for resetting the 

3 charge of said detecting element on a semi-conductor substrate two-dimensional, and has 

4 two or more pixel lines, Two or more read lines for transmitting the read-out driving 

5 signal for driving each read-out means of the unit cell of a pixel line which is horizontally 

6 prepared corresponding to each pixel line in said image pick-up field, and corresponds, 

7 respectively. Two or more perpendicular selection lines for transmitting the line selection 

8 driving signal for driving each perpendicular selection means of the unit cell of a pixel 

9 line which is horizontally prepared corresponding to each pixel line in said image pick-up 

10 field, and corresponds, respectively, said ~ more than one are read to the read line of a , 

1 1 book, a driving signal is supplied alternatively, and said read-out means is driven — both 

12 with the vertical-drive means for [ said ] supplying alternatively two or more line 

13 selection driving signals to the perpendicular selection line of a book, and driving said 

14 perpendicular selection means A line selection means to control said vertical-drive means 

1 5 to make the read-out means of each pixel line in said image pick-up field drive twice one 

16 by one to desired signal are recording timing and signal read-out timing, It is prepared 

17 corresponding to each pixel train in said image pick-up field, and two or more 

18 perpendicular signal lines for transmitting perpendicularly the signal outputted, 

19 respectively from each unit cell of the pixel line by which the sequential drive was 

20 carried out with said vertical-drive means are provided. 1st means by which said line 

21 selection means makes the read-out means of each of said pixel line drive to said signal 

22 read-out timing with said vertical-drive means. It is characterized by providing 2nd at ] 

23 least two means to make the read-out means of each of said pixel line drive to said signal 

24 are recording timing with said vertical-drive means. ) 

25 [0064] The 3rd solid state camera of this invention is set to said 2nd solid state camera. 

26 Said image pick-up field At least three dummy pixel lines other than said two or more 

27 pixel lines for signal read-out are provided fiarther. Said line selection means It is 

28 characterized by making one dummy pixel line in said dummy pixel line drive with said 

29 1 st means, and making other two dummy pixel lines in said dummy pixel line drive with 

30 said 2nd two means. 

3 1 [0065] It is characterized by the 4th solid state camera of this invention changing the 

32 signal are recording timing within the period of 1 field period in said 2nd or 3rd solid 

33 state camera in 1 field unit corresponding to the period of the signal read-out timing of 

34 each pixel line in said line selection means. 

35 [0066] In said 4th solid state camera, said 2nd at least two means changes relatively the 

36 signal are recording timing to said signal read-out timing mutually, and makes said read- 

37 out means drive, and the 5th solid state camera of this invention is characterized by / 

38 switching the control action of said vertical-drive means by said 2nd means by turns for / 

39 every field. [ 

40 [0067] The 6th solid state camera of this invention is characterized by said line selection 

41 means controlling said vertical-drive means to make the same substantially the electrical 

42 potential difference of other wiring which adjoins said read line around said photo- 

43 electric-conversion means also with the time of said two drives, in case the read-out 

44 means of each pixel line in said image pick-up field is made to drive twice in said any 1st 

45 thru/or 5th one solid state camera. 

46 [0068] When the 7th solid state camera of this invention reads stored charge from the 
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1 optoelectric transducer of the unit cell arranged two-dimensional to the image pick-up 

2 field on a semi-conductor substrate, In the solid state camera which performs electronic 

3 shutter actuation to which the signal which was made to drive twice one by one to the 

4 signal are recording timing and signal read-out timing of a request of wiring which 

5 controls this read-out, and was read to said signal read-out timing is made to output 

6 Wiring which controls said read-out is adjoined and it is characterized by making the 

7 same substantially the electrical potential difference of other wiring which exists around 

8 said optoelectric transducer to said signal are recording timing and signal read-out timing. 

9 [0069] In the solid state camera with which, as for the 8th solid state camera of this 

10 invention, the unit cell of 2 pixels / 1 unit has the image pick-up field which it comes to 

1 1 arrange on a semi-conductor substrate two-dimensional In case stored charge is read from 

12 the 2-pixel optoelectric transducer in the unit cell of said image pick-up field, 

13 respectively, wiring which controls this read-out is adjoined and it is characterized by 

14 making the same substantially the electrical potential difference of other wiring which 

15 exists around said optoelectric transducer at the time of read-out of each pixeL 

16 [0070] 

17 [Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 

18 explained to a detail with reference to a drawing. 

19 [0071] <Gestalt of the 1st operation> drawing 1 shows the equal circuit of the 

20 magnification mold CMOS solid state camera of the gestalt of the 1st operation. 

21 [0072] Although most is the same compared with the CMOS solid state camera of the 

22 conventional example 2 which mentioned above the CMOS solid state camera of drawing 

23 i with reference to drawing 15 , perpendicular shift register 2a for read-out differs fi*om 

24 perpendicular shift register 15a for electronic shutters etc., and since others are the same, 

25 they attach the same sign as the inside of drawing 15 . 

26 [0073] The CMOS solid state camera of drawing 1 Namely, for example, the image pick- 

27 up field 14 where the pixel eel 13 constituted as the conventional example 1 of drawing 

28 12 showed has been arranged two-dimensional in the shape of a matrix (photo-electric- 

29 conversion section), Two or more perpendicular signal lines VLIN formed in the 

30 direction of a pixel train of said image pick-up field 14 Two or more perpendicular 

3 1 selection lines 6 for read-out control for controlling to be formed in the pixel line writing 

32 direction of said image pick-up field 14, and to read the photo-electric-conversion signal 

33 of each pixel eel 13 to said two or more perpendicular signal lines VLIN per pixel line, 

34 1st perpendicular selection-circuitry (perpendicular shift register for read-out) 2a for 

35 carrying out a selection control in scan to the timing of read-out of said two or more 

36 perpendicular selection lines 6 for read-out control, 2nd perpendicular selection-circuitry 

37 (perpendicular shift register for electronic shutters) 15a for carrying out a selection 

38 control in scan to the timing of signal are recording of said two or more perpendicular 

39 selection lines 6 for read-out control, The vertical-drive circuit 16 which generates the 

40 driving signal for driving alternatively said two or more perpendicular selection lines 6 

41 for read-out control based on the output of said 1st perpendicular selection-circuitry 2a, 

42 and the output of 2nd perpendicular selection-circuitry 15a (pulse selector), The level 

43 selection transistor TH for choosing said perpendicular signal line VLIN, The level 

44 selection circuitry 3 for carrying out the selection control of said level selection transistor 

45 TH (level selection shift register), Output amplifying circuit AMP for outputting the 

46 signal read to the level signal line HLIN and said level signal line HLIN for reading the 
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1 signal of said perpendicular signal line VLIN chosen with said level selection shift 

2 register 3 It provides. 

3 [0074] In addition, like the CMOS solid state camera of the conventional example 2 of 

4 drawing 15 , although not illustrated especially here, it has a load transistor, a noise 

5 canceller circuit, etc, as shown in drawing 12 around the image pick-up field 14, 

6 [0075] and — further — (1) ~ apart from the original pixel line, two dummy pixel lines 

7 (the 1st dummy pixel line 141 and 2nd dummy pixel line 142) are added to said image 

8 pick-up field 14. (2) Perpendicular shift register (1st perpendicular shift register) 2a for 

9 said read-out has the shift number of stages of the original pixel line count +1 of the 

10 image pick-up field 14, and perpendicular shift register (2nd perpendicular shift register) 

1 1 15a for said electronic shutters also has the shift number of stages of the original pixel 

12 line count +1 of the image pick-up field 14. (3) The vertical-drive circuit 16 is constituted 

13 so that the last stage output signal of perpendicular shift register 2a for read-out is chosen, 

14 said 1st dummy pixel line 141 may be supplied, the last stage output signal of 

15 perpendicular shift register 15a for electronic shutters may be chosen and said 2nd 

16 dummy pixel line 142 may be supplied. 

17 [0076] Although it is the same configuration as an original pixel line, said two dummy 

18 pixel lines 141 and 142 are added in order to act as a load, when chosen by the vertical- 

19 drive circuit 16. 

20 [0077] In the solid state camera of drawing 1 , shutter actuation which it is possible to/ 

21 carry out the selection control of the same perpendicular selection hne twice within 1 / 

22 field period, and controls the signal storage time of a pixel (photodiode) by perpendicular 

23 /shift register 1 5a for electronic shutters and perpendicular shift register 2a for read-out / 

24 [can be performed. / 

25 [0078] jn this case, perpendicular shift register 15a for electronic shutters performs a shift 

26 action based on the shift clock signal which controls the initiation tiniing of signal are 

27 recording, carries out the selection control of the pixel line which each corresponds to a 

28 shutter actuation period, and makes signal are recording of a pixel perform (read-out does 

29 : not perform) — it controls like and the selection control of the 2nd dummy pixel line 142 

30 carries out except a shutter actuation period (the period from after the end of selection of 

3 1 a pixel line to next selection initiation): 

32 [0079] Moreover, perpendicular shift register 2a for read-out performs a shift action 

33 based on the shift clock signal which controls the initiation timing of signal read-out, 

34 carries out the selection control of the pixel line which each corresponds to each level 

35 period in the perpendicular effective scan period within a perpendicular period, and 

36 carries out the selection control of the 1st dummy pixel line 141 to a vertical-retrace-line 

37 period. 

38 [0080] According to the solid state camera of the gestalt of implementation of the above 

39 1st, namely, the vertical-drive circuit 16 Respectively corresponding to each output of 

40 perpendicular shift register 2a for read-out, and perpendicular shift register 15a for 

41 electronic shutters, are always carrying out the selection drive of the pixel line per (a total 

42 of 2), and since the selection load is always equal Generating of the disk on the display 

43 screen resulting from fluctuation of the read-out level by the size of a selection load can 

44 be prevented. 

45 [008 1] <Gestah of the 2nd operation> drawing 2 shows the equal circuit of the 

46 magnification mold CMOS solid state camera of the gestalt of the 2nd operation/ 
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1 [0082] As opposed to the CMOS solid state camera of the gestalt of the 1st operation 

2 which mentioned above the CMOS solid state camera of drawing 2 with reference to 

3 drawing 1 (1) The point that one more dummy pixel line (3rd dummy pixel line 143) is 

4 added to said image pick-up field 14, (2) Perpendicular shift register 15b for one 

5 electronic shutters which has the same shift number of stages as perpendicular shift 

6 register 1 5a further for electronic shutters is added. The point which each of that stage 

7 output switches per each stage output of perpendicular shift register 15a for said 

8 electronic shutters, and field, is chosen, and is used by vertical-drive circuit (pulse 

9 selector) 16a, (3) Vertical-drive circuit l-6a Three perpendicular shift registers 2a and 15a, 

10 Point and (4) vertical-drive circuits 16a \yhich generates the driving signal for driving 

1 1 alternatively said two or more perpendicular selection lines 6 for read-out control based 

12 on the output of 15b The points which choose the last stage output signal of added 

13 perpendicular shift register 15b for electronic shutters, and are supplied to said 3rd 

14 dummy pixel line 143 differ a little, and since others are the same, they attach the same 

1 5 sign as the inside of drawing 1 . 

16 [0083] Drawing 3 is the timing chart showing signs that two perpendicular shift registers / 

17 15a and 15b for electronic shutters control electronic shutter actuation by turns per field; 

18 in the solid state camera of drawing 2 . 

19 [0084] In the solid state camera of drawing 2 , electronic shutter actuation is distributed 

20 to two perpendicular shift registers 15a and 15b only for electronic shutters in the field 

21 ^1 unit at alternation by making the shift action of two perpendicular shift registers 15a and 

22 15b only for electronic shutters start by turns per field, and choosing each output by turns 

23 , per field so that it may understand from the timing chart shown in drawing 3 . 

24 [0085] In this case, the selected perpendicular shift registers 15a and 15b only for 

25 electronic shutters perform line selection ahead of perpendicular shift register 2a for read- 

26 out, and it becomes possible by changing that timing to change the merits and demerits of 

27 the time amount which accumulates a pixel signal. 

28 [0086] Therefore, the same vertical lines can be chosen twice as 1 field period with the 

29 perpendicular shift registers 15a and 15b for electronic shutters, and the perpendicular 

30 shift register 2 for read-out, and good transformation child shutter actuation which 

3 1 controls the signal storage time of a selection pixel can be performed. 

32 [0087] Moreover, without while having already started the shift action, and being reset on 

33 the way, before the shift action of the perpendicular shift registers 15a or 15b only for 

34 electronic shutters arrives at the last stage even if an electronic shutter control signal is 

35 inputted with a time interval shorter than a field period (before finishing no selection of 

36 the pixel lines for read-out), sequential selection is made to the last pixel line, and the 

37 signal storage time of a selection pixel is controlled. 

38 [0088] And the period from after the end of selection of the last line of the pixel line for 

39 read-out to selection initiation [ in / one after another / the field period of a time ] of the 

40 pixel line for read-out of the 1st line carries out the selection control of the 2nd dummy 

41 pixel line 142 or the 3rd dummy pixel line 143. 

42 [0089] Moreover, perpendicular shift register 2a for read-out carries out the selection 

43 control of the pixel line which each corresponds to each level period within a 

44 perpendicular effective scan period, and carries out the selection control of the 1 st 

45 dummy pixel line 141 to a vertical-retrace-line period. 

46 [0090] That is, each perpendicular shift registers 2a, 15a, and 15b continue choosing a 



- 16- 



1 dummy pixel line, even after choosing the pixel line for all read-out, respectively, and 

2 they stand by the selection initiation in a next field period, 

3 [0091] That is, according to the solid state camera of the gestalt of implementation of the 

4 above 2nd, it becomes possible in a field unit to change the signal storage time to two 

5 perpendicular shift registers only for electronic shutters between the fields by distributing 

6 electronic shutter actuation at alternation. 

7 [0092] In this case, it becomes possible to realize electronic shutter ability to which the 

8 signal storage time is continuously changed per field, while the scan time of read-out has 

9 been fixed. In addition, in the same field, every selection pixel line of the signal storage 

10 time is the same. 

1 1 [0093] Thus, when changing the signal storage time and making good transformation 

12 child shutter actuation perform, it can prevent that the difference of the signal storage 

13 time arises to pixel spacing according to the merits and demerits of the signal storage 

14 time, and generating of image noises, such as a lateral stripe in the display screen of an 

15 output signal, can be prevented. 

16 [0094] Moreover, vertical-drive circuit 16a is always carrying out the selection drive of 

17 the pixel line per (a total of 3) respectively corresponding to each output of perpendicular 

18 shift register 2a for read-out, and the perpendicular shift registers 15a and 15b for two 

19 electronic shutters, and since the selection load is always equal, it can prevent generating 

20 of the disk on the display screen resulting from fluctuation of the read-out level by the 

21 size of a selection load^ 

22 [0095] In addition, the solid state camera shown in drawing 1 and drawin g 2 is applicable 

23 not only to the solid state camera of the CMOS mold equipped with the readout circuitry 

24 which a pixel signal can read for every pixel but the solid state camera of the CCD 

25 (charge coupled devices) mold which reads in a level signal-line unit, 

26 [0096] <Gestalt of the 3rd operation^ drawing 4 /shows the equal circuit of the 

27 magnification mold CMOS solid state camera of the gestalt of the 3rd operation. 

28 [0097] When the CMOS solid state camera of drawing 4 changes the signal storage time 

29 automatically according to the output level of a photo sensor as opposed to the CMOS 

30 solid state camera of the conventional example 1 mentioned above with reference to 

3 1 drawing 12 , the device is made so that it may become possible to change continuously 

32 the good transformation child shutter actuation to which light-receiving time amount is 

33 changed equivalent per field. 

34 [0098] Namely, although most is the same compared with the CMOS solid state camera 

35 of the conventional example 1 which mentioned above the CMOS solid state camera of 

36 drawing 4 with reference to drawing 12 (1) The point that two perpendicular shift ! 

37 Jregisters 21 and 22 for electronic shutters are added independently [ the perpendicular / 

38 shift register 2 for read-out ],/(3) The point that the register change-over control circuit 

39 (SEL) 23 for switching actuation (output actuation of the control pulse of the signal 

40 storage time) of two perpendicular shift registers 21 and 22 for electronic shutters by 

41 turns per field, and controlling it is added, (4) The configurations of timing generating 

42 circuit 10a and the pulse selector circuit 24 differ, and since others are the same, they J 

43 attach the same sign as the inside of drawing 12 . / 

44 [0099] That is, in drawing 4 , four transistors Ta, Tb, Tc, and Td and the unit cell of 1 

45 pixel (1 pixel) / 1 unit which consists of one photodiode PD are arranged in the shape of [ 

46 which is two dimensions ] a matrix, and are formed in the eel field (image pick-up field). 
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1 In this case, the photodiode PD with which, as for each unit cell, touch-down potential is 

2 given to an anode side The read-out jransistor Td by which the end side is connected to i 

3 the cathode side of Photodiode PD |sKutter^eT ^nsi stor^^^ magnification transistor 

4 Tb by which the gate is connecf8d"to"the btherend side~df the read-out transistor Td The , 

5 reset transistor Tc by which the end side is connected to the gate of the perpendicular / 

6 selection transistor (line selection transistor) Ta and the magnification transistor Tb ^ 

7 where the end side is connected to the end side of the magnification transistor Tb is 

8 provided. 

9 [0100] And two or more read lines 4 connected to said eel field corresponding to each/ 

10 pixel line common to the gate of each read-out transistor Td of the unit cell of the same 

1 1 line, the perpendicular selection line 6 connected common to the gate of each / 

12 perpendicular selection transistor Ta of the unit cell of the same line, and the reset line 7 ; 

13 connected common to the gate of each reset transistor Tc of the unit cell of the same line 

14 are formed: 

15 [0101] Moreover, corresponding to each pixel train, the power-source line 9 connected 

16 common to the other end [ of each reset transistor Tc of the unit cell of the same train as 

17 : the perpendicular signal line VLIN connected common to the other end side of each / 

18 ! magnification transistor Tb of the unit cell of the same train ] and other end side of each / 

19 perpendicular selection transistor Ta is formed in said eel field. 

20 [0102] Furthermore, in the exterior by the side of the end of a eel field, two or more load 

21 transistors TL connected, respectively between one one end each of said perpendicular 

22 signal line VLIN and a touch-down node are arranged horizontally. 

23 [0103] Moreover, in the exterior by the side of the other end of a eel field, two or more 

24 noise canceller circuits which consisted of two transistors TSH and TCLP and two 

25 capacitors Cc and Ct are arranged horizontally. 

26 [0104] And two or more level selection transistors TH connected to each other end side 

27 of said perpendicular signal line VLIN through each above-mentioned noise canceller 

28 circuit are arranged horizontally. 

29 [0105] The level signal line HLIN is connected to each other end of the above-mentioned 

30 level selection transistor TH in common, and they are a level reset transistor (not shown) 

3 1 and the output amplifying circuit AMP in this level signal line HLIN. It connects. 

32 [0106] In addition, the transistor TSH for sample hold by which, as for said each noise 

33 canceller circuit, the end side was connected to the other end side of the perpendicular 

34 signal line VLIN Coupling-capacitor Cc by which the end side was connected to the other 

35 end side of the transistor TSH for these sample hold, The capacitor Ct for charge storages 

36 connected between touch-down nodes the other end side of this coupling-capacitor Cc, It 

37 is constituted by the transistor TCLP for a potential clamp connected to the connection 

38 node of said capacitors Cc and Ct, and the end side of said level selection transistor TH is 

39 connected to the connection node of said capacitors Cc and Ct. 

40 [0107] furthermore, in the exterior of a eel field The selection control of the output pulse 

41 of the perpendicular shift register 2 for read-out for carrying out the selection control of 

42 two or more perpendicular selection lines 6 of a eel field in scan, two perpendicular shift 

43 registers 21 and (ES2) 22 for electronic shutters (ESI), and the three above-mentioned 

44 perpendicular shift registers 2, 21, and 22 is carried out. The perpendicular selection line 

45 6 of each line of a eel field Actuation (output actuation of the control pulse of the signal 

46 storage time) of the level shift register 3 for driving the pulse selector 24 for driving in 
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1 scan, and said two or more level selection transistors TH in scan, and said perpendicular 

2 shift registers 21 and 22 for two electronic shutters The register change-over control 

3 circuit 23 for switching by turns per field and controlling, timing generating circuit which 

4 generates various kinds of timing signals 10a, The bias generating circuit 1 1 for 

5 generating predetermined bias potential at the end of the transistor TCLP for the potential 

6 clamp of said noise canceller circuit etc. is arranged, respectively. 

7 [0108] Timing signal phiVR of a field period, timing signal phiES for storage-time 

8 control by which an adjustable setup is carried out with a field period, pulse signal phiHP 

9 corresponding to a horizontal blanking interval, and clock pulse signal phiCK input said 

10 timing generating circuit 10a. 

1 1 [0109] And timing signal phiVRR for carrying out buffer plastic surgery, reading said 

12 timing signal phiVR input, and supplying the perpendicular shift register of business is 

13 generated, and timing signal phiHPV for carrying out buffer plastic surgery, reading said 

14 pulse signal phiHP input, and supplying the perpendicular shift register of business and 

15 two perpendicular shift registers 21 and 22 for electronic shutters is generated. 

16 [01 10] Moreover, timing signal phiROREAD for supplying said pulse selector 24, 

17 phiESREAD, phiRESET, and phiADRES are generated, and pulse signal phiCLP for 

18 supplying said noise canceller circuit and phiSH are generated. Moreover, pulse signal 

19 phiH for supplying the level shift register 3 is generated. 

20 [0111] Moreover, based on timing signal phiVR of a field period, pulse signal phiFI for 

21 field change-over control is generated, and said register change-over control circuit 23 is 

22 supplied with timing signal phiESR for signal storage-time control 

23 [0112] Said register change-over control circuit 23 switches the supply place of timing 

24 signal phiESR for storage-time control by turns for every field unit based on the pulse 

25 signal phiFI input for field change-over control. In this case, the timing signal for signal 

26 storage-time control which supplies the timing signal for signal storage-time control 

27 supplied to the perpendicular shift register 21 for said electronic shutters to phiESRl and 

28 the perpendicular shift register 22 for said electronic shutters is expressed with phiESR2. 

29 [0113] Drawing 5 is the circuit diagram showing an example of the pulse selector 24 in 

30 drawing 4 . 

31 [0114] While each output-signal ESln of the output signal ROn of the perpendicular shift 

32 register for read-out and two perpendicular shift registers 21 and 22 for electronic 

33 shutters and ES2n input the pulse selector shown in drawing 5 Timing signal 

34 phiROREAD supplied from said timing generating circuit 10a, phiESREAD, phiRESET, 

35 and phiADRES input, logic processing of these input signals is performed and various 

36 kinds of driving signal phiREADn(s), phiRESET, and phiADRESn are outputted, and it 

37 is constituted by the logic gate so that a eel field may be supplied. 

38 [0115] That is, when the output signal ROn of the perpendicular shift register for read-out 

39 is an active state, timing signal phiROREAD is chosen and read and it outputs as line 

40 driving signal phiREADn, and when each output signal ESln of two perpendicular shift 

41 registers 21 and 22 for electronic shutters or ES2n is an active state, timing signal 

42 phiESREAD is chosen and read and it outputs as line driving signal phiREADn. 

43 [0116] Moreover, when any one of each output-signal ESln of the output signal ROn of 

44 the perpendicular shift register for read-out and two perpendicular shift registers 21 and 

45 22 for electronic shutters and the ES2n is an active state, timing signal phiRESET is 

46 chosen and it outputs as reset line driving signal phiRESETn. 
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1 [0117] Moreover, when the output signal ROn of the perpendicular shift register for read- 

2 out is an active state, timing signal phiADRES is chosen and it outputs as perpendicular 

3 selection line driving signal phiADRESn. 

4 [0118] Drawin g 6 is the timing wave form chart showing the example of timing 

5 generating circuit 10a in drawing 4 , three perpendicular shift registers 2, 21, and 22, and 

6 the pulse selector 24 of operation, in order to explain the good transformation child 

7 shutter actuation with possible making it change continuously in the field unit in the solid 

8 state camera of drawing 4 . 

9 [01 19] Here, the case where the solid state camera of drawing 4 is used by 1 field =1 / 

10 30Hz (image of 30 frames per second which make the 1 field one fi-ame) image pick-up 

1 1 system is shown. 

12 [0120] The timing signal input for storage-time control by which an adjustable setup of 

13 the timing signal input of a field period and the phiES is carried out for phiVR with a 

14 field period in drawing 6 , The timing signal of a field period with which phiVRR is 

15 supplied to the perpendicular shift register for read-out. The pulse signal for field change- 

16 over control in phiFI, the timing signal for storage-time control with which phiESRl is 

17 supplied to the perpendicular shift register 21 for one electronic shutters every other field, 

18 The timing signal for storage-time control with which phiESR2 is supplied to the 

19 perpendicular shift register 22 for the electronic shutters of another side at intervals of 1 

20 field, RO (i) is the output of the perpendicular shift register RO for read-out, and ESI (i). 

21 The output of the perpendicular shift register 21 for one electronic shutters, and ES2 (i) It 

22 is the output of the perpendicular shift register 22 for the electronic shutters of another 

23 side. 

24 [0121] Drawing 7 is the timing wave form chart showing an example of the electronic 

25 shutter actuation within 1 field period in drawing 6 , 

26 [0122] In drawing 7 , the perpendicular shift register 21 for electronic shutters in ESn or 

27 the n-th step of output signal of 22, and ROn are the n-th step of output signals of the 

28 perpendicular shift register 2 for read-out. 

29 [0123] tHES shows 1 level period when the perpendicular shift register 21 for electronic 

30 shutters or the n-th step of output signal ESn of 22 will be in an active state ("H" level). 

3 1 [0124] tHRO shows 1 level period when the n-th step of output signal ROn of the 

32 perpendicular shift register 2 for read-out will be in an active state ("H" level). 

33 [0125] HBLK is a control pulse signal for dividing 1 level period into a horizontal 

34 blanking interval and a horizontal effective scan period. 

35 [0126] phiCLP and phiSH are pulse signals supplied to a noise canceller circuit, and are 

36 generated for every horizontal blanking interval, respectively. 

37 [0127] phiH is a pulse signal supplied to the level selection transistor TH, and it is 

38 generated so that the level selection transistor TH horizontally arranged within a level 

39 effective-scanning-lines period may be turned on [ sequential ]. 

40 [0128] Although phiADRES, phiRESET, and phiREAD are pulse signals supplied to a 

41 selection pixel line from said pulse selector 24 and phiRESET of them and phiREAD are 

42 activated within a horizontal blanking interval in the case of signal are recording 

43 actuation and signal read-out actuation, respectively, phiADRES is not generated in the 

44 case of signal are recording actuation, but is activated within a horizontal blanking 

45 interval in the case of signal read-out actuation. 

46 [0129] In this case, the above-mentioned pulse signal phiADRES is generated so that the 
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1 selection control of the perpendicular selection line 6 of the same line may be carried out 

2 twice within the horizontal blanking interval in the case of signal read-out actuation and it 

3 may be in an active state twice intermittently for a reason which is mentioned later, 

4 [0130] Next, actuation of the solid state camera of drawing 4 is explained, referring to 

5 drawing 6 and drawin g 7 . 

6 [0131] Since actuation of the solid state camera of drawing 4 is fundamentally the same 

7 compared with actuation ( drawing 13 ) of the solid state camera ( drawing 12 ) of the 

8 conventional example 1 mentioned above, explanation of the same actuation is omitted, 

9 and mainly different actuation is explained hereafter. 

10 [0132] That is, in case the solid state camera of drawing 4 performs electronic shutter 

1 1 actuation, it is distributed to two perpendicular shift registers 21 and 22 only for [ 

12 electronic shutter actuation / unit / field / alternation ] electronic shutters by making the 

13 shift action of two perpendicular shift registers 21 and 22 for electronic shutters start by 

14 turns per field by the register change-over control circuit 23, and choosing each output by 

15 turns per field. 

16 [0133] As shown at the field periods tFa and tFb in drawin g 6 , even if timing signal 

17 phiES for signal storage-time control is inputted with a time interval shorter than a field 

18 period by this, it enables the perpendicular shift registers 21 and 22 only for electronic 

19 shutters to operate to coincidence. 

20 [0134] In this case, it becomes possible to make sequential selection to the last of the 

21 pixel line for read-out, and to control the signal storage time of a selection pixel, without 

22 being reset on the way, before the perpendicular shift register 21 only for electronic 

23 shutters or the shift action of 22 reads and while having already started the shift action by 

24 timing signal phiESRl or phiESR2 generated first finishes no selection control of the 

25 pixel lines of business. 

26 [0135] If it puts in another way, it will become possible to realize electronic shutter 

27 ability (continuation electronic shutter actuation) to which the signal storage time is 

28 confinuously changed per field, while the scan time of read-out has been fixed. In 

29 addition, in the same field, every selection pixel line of the signal storage time is the 

30 same. 

31 [0136] Moreover, as shown in drawing 7 , pulse signal phiRESET and phiREAD are 

32 supplied to the pixel line of the n-th line which carried out the selection control to said 

33 level period tHES with the output signal ESn of shift [ the n-th step of] stage of the 

34 perpendicular shift register for electronic shutters, and the signal charge of a photodiode 

35 is made into zero by reading the signal charge which was being accumulated before it 

36 with the photodiode PD of this pixel line of the n-th line to the gate of the transistor for 

37 magnification. 

38 [0137] In this case, pulse signal phiADRES continues being "L", and since the transistor 

39 for perpendicular selection is still OFF, the signal charge read to the gate of said 

40 transistor for magnification is not outputted to the perpendicular signal line VLIN. 

41 [0138] Then, in the case of the signal read-out actuation from said pixel line, after 

42 phiRESET is activated temporarily at the horizontal blanking interval in said level period 

43 tHRO, phiADRES is activated and phiREAD is activated further temporarily. 

44 [0139] In this case, when the aforementioned phiREAD is an active state ("H" level), so 

45 that the diving of the noise under the effect of capacity coupling between a photodiode 

46 and its circumference wiring (phiADRES wiring later mentioned in this example) may 
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1 not occur phiADRES pulse is temporarily made into a non-active state ("L" level) so that 

2 it may be in the same condition as the time of signal are recording actuation, and this 

3 phiADRES is activating the aforementioned phiREAD temporarily within the period of a 

4 non-active state. 

5 [0140] First, if the actuation at the time of signal read-out within the horizontal blanking 

6 interval in said such level period tHRO is explained in detail, after resetting the gate 

7 electrode of the magnification transistor Tb to a reference potential by phiRESET, 

8 phiADRES will be made into an active state (the 1st time), the perpendicular selection 

9 transistor Ta of said pixel line of the n-th line will be made into an ON state, pulse signal 

10 phiCLP supplied to a noise canceller circuit within this activity period will be activated, 

1 1 and black level will be clamped. 

12 [0141] And when phiADRES activates phiREAD within the period of a non-active state, 

13 the signal charge which was being accumulated before it with said photodiode PD is read 

14 to the gate of the magnification transistor Tb. 

15 [0142] And phiADRES is again made into an active state (the 2nd time), the 

16 perpendicular selection transistor Ta of said pixel line of the n-th line is again made into 

17 an ON state, and the signal charge read to the gate of said magnification transistor Tb is 

1 8 outputted to the perpendicular signal line VLIN. 

19 [0143] By the above actuation, from the termination point in time of the active state ("H" 

20 level) of read line driving signal phiREAD in said level period tHES to the activation 

21 time of read line driving signal phiRE AD in said level period tHRO serves as the signal- 

22 storage time. 

23 [0144] Drawing 8 (a) is the top view taking out and showing a part of unit cell of an 

24 image pick-up field, in order to explain the diving of said noise. 

25 [0145] Drawing 8 (b) is a sectional view which meets the a-a*line of this drawing (a). 

26 [0146] Drawing 8 (c) and (d) correspond, respectively, and when phiADRES in this 

27 drawing (a) is "L" level and it is /"H" level, they show the potential potential in the 

28 substrate in the case of phiREAD being activated and reading a signal charge. Here, the 

29 case where power-source potential is 3.3V is shown. 

30 [0147] the P type with which 81 was formed in the surface section of a silicon substrate 

3 1 in drawin g 8 (a) and (b) ~ a well — a field and 82 are the component isolation regions 

32 (for example, LOCOS field) alternatively formed in the substrate surface section, n mold 

33 field (detection node DN) used as n mold field which serves as the cathode field of a 

34 photodiode and the source field of the read-out transistor Td, and the drain field of the 

35 read-out transistor Td is alternatively formed in the component field of the substrate 

36 surface section. 

37 [0148] On the channel field of the above-mentioned read-out transistor Td, the gate 

38 electrode (a part of read line 4) which consists of polish recon wiring through the 

39 insulated-gate film is formed, and the perpendicular selection line 5 and the reset line 7 

40 which consist of poHsh recon wiring on the component isolation region 82 near the n 

41 mold field of Photodiode PD are formed in abbreviation parallel. 

42 [0149] Since phiREAD is activated and a signal charge is read on the occasion of read- 

43 out actuation of the gestalt of this operation when phiADRES wiring contiguous to 

44 Photodiode PD is "L" level, as shown in drawing 8 (c), the potential potential in the 

45 substrate under Photodiode PD with the joint capacity calcium which exists between 

46 Photodiode PD and phiADRES wiring - Only VCa is reduced and the stored charge QCa 
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1 of Photodiode PD is read. 

2 [0150] On the other hand, if phiREAD is activated and a signal charge is read when 

3 phiADRES wiring contiguous to Photodiode PD is "H" level, as shown in drawing 8 (d) 

4 By that from which the potential potential in the substrate under Photodiode PD can pull 

5 up only + VCa with the joint capacity calcium which exists between Photodiode PD and 

6 phiADRES wiring (it becomes the diving of a noise) When a part for the stored charge 

7 QCa of Photodiode PD is no longer read and the output signal of a solid state camera is 

8 displayed on the screen of an image display device, a black signal is crushed and it 

9 becomes an unsightly image. 

10 [0151] Also in the solid state camera of the gestalt of implementation of the above 3rd in 

1 1 addition, like the solid state camera of the gestalt of said 2nd operation Add the 3rd 

12 dummy pixel line and the shift number of stages of the (2) 3 piece perpendicular selection 

13 circuitries 2, 21, and 22 is made into the number of stages of the pixel line count +1 for 

14 an original image pick-up. (1) ~ said image pick-up field — the 1- (3) When the driving 

1 5 signal for driving alternatively two or more horizontal control-line groups (4, 6, 7) based 

16 on the output of the perpendicular selection circuitries 2, 21, and 22 is generated by the 

17 pulse selector 24, The activation period of the last stage output signal of the 

18 perpendicular selection circuitry 2 chooses and drives the 1st dummy pixel line. The 

19 activation period of the last stage output signal of the 2nd perpendicular selection 

20 circuitry 21 chooses and drives the 2nd dummy pixel line, and the activation period of the 

21 last stage output signal of the 3 rd perpendicular selection circuitry 22 may be constitu^ 

22 so that the 3rd dummy pixel line may be chosen and driven. 

23 [0152] Such a configuration enables it for the pulse selector 24 to always come to carry 

24 out the selection drive of the pixel line per (a total of 3) respectively corresponding to 

25 each output of the perpendicular shift register 2 for read-out, and two perpendicular shift 

26 registers 2 1 and 22 for electronic shutters, and to prevent generating of the disk on the 

27 display screen resulting from fluctuation of the read-out level by the size of a selection 

28 load, since the selection load is always equal 

29 [0153] In addition, although the gestalt of said 3rd operation explained the case where 

30 phiADRES wiring existed as circumference wiring which the problem of black crushing 

31 by capacity coupling with Photodiode PD produces Since there is a possibility that the 

32 problem of crushing (black crushing) of the black signal by capacity coupling of these 

33 wiring and Photodiodes PD may arise also when phiRESET wiring or other wiring exist 

34 as the above-mentioned circumference wiring What is necessary is just to control level 

35 like phiADRES wiring in the gestalt of said 3rd operation also about these wiring. 

36 [0154] namely, as applied voltage of circumference wiring of photodiodes PD other than 

37 read-out gate wiring which adjoins Photodiode PD as described above By impressing the 

38 same electrical potential difference as the activation period of signal read-out pulse 

39 phiREAD at the time of signal read-out actuation, and the activation period of read-out 

40 pulse phiREAD at the time of electronic shutter actuation it can come out and perform 

41 controlling so that an excessive charge is not read from Photodiode PD by capacity 

42 coupling of Photodiode PD and circumference wiring, and a reconstruction image 

43 without the so-called black crushing is acquired. 

44 [0155] In addition, this invention is applicable also to the solid state camera which has 

45 the array of the unit cell of 2 pixels / 1 unit which is stated to the gestalt of the following 

46 operation [ 4th ] according to the gestalt of said the operation of each. 
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1 [0156] <Gestalt of the 4th operation> drawing 9 shows the equal circuit of the unit ceil of 

2 2 pixels / 1 unit in the magnification mold CMOS solid state camera of the gestalt of the 

3 4th operation. Since this CMOS solid state camera can be constituted like the gestalt of 

4 each operation mentioned above except the configuration of a unit cell, it mainly explains 

5 the configuration of the unit cell of 2 pixels / 1 unit hereafter. 

6 [0157] The unit cell 30 shown in drawing 9 has two photodiodes 31a and 31b, touch- 

7 down potential is given to each anode side, each cathode side corresponds, respectively, 

8 and reads these two photodiodes 31a and 3 lb, and is connected common to the gate of 

9 one magnification transistor 33 through Transistors (shutter gate transistor) 32a and 32b. 

10 The read lines 4a and 4b are connected to each gate of the two above-mentioned read-out 

1 1 transistors 32a and 32b, respectively. 

12 [0158] An end side is connected to the perpendicular signal line VLIN, the other end side 

13 is connected to the power-source line 9 through the perpendicular selection transistor 34 

14 (that is, said magnification transistor 33 source follower connection), and, as for said 

15 magnification transistor 33, the perpendicular selection line (address line) 6 is connected 

16 to the gate of the above-mentioned perpendicular selection transistor 34. 

17 [0159] Furthermore, one reset transistor 35 is connected between the gate of said 

18 magnification transistor 33, and the power-source line 9, and the reset line 7 is connected 

19 to the gate of this reset transistor 35. 

20 [0160] The unit cell of 2 pixels / 1 unit of the above-mentioned configuration is arranged 

21 in the shape of [ 2-dimensional ] a matrix to an image pick-up field And said two read 

22 lines (1st read line 4a and 2nd read line 4b), perpendicular selection lines (address line) 6, 

23 and reset lines 7 are formed horizontally on an image pick-up field, and said 

24 perpendicular signal line VLIN and the power-source line 9 are perpendicularly formed 

25 on the image pick-up field. 

26 [0161] Drawing 10 (a) shows an example of the flat-surface pattern of the unit cell of 2 

27 pixels / 1 unit of drawing 9 , and shows drawing 10 (b) for the cross-section structure of 

28 meeting the B-B line, roughly. 

29 [0162] In drawing 10 (a) and (b), 90 is an N type silicon substrate and P wells 91 are 

30 formed in the surface section. In the surface section of these P wells 91 The N type 

3 1 impurity range 93 1, the cathode field of photodiode 3 lb of another side used as the 

32 component isolation region (for example, LOCOS field) 92, the cathode field of one 

33 photodiode 31a, and the source field of one read-out transistor 32a And the N type 

34 impurity range 932 used as the source field of read-out transistor 32b of another side and 

35 the SDG field (only the N type impurity range 94 which reads to drawing and serves as a 

36 common drain of Transistors 32a and 32b is shown) of an NMOS transistor are formed 

37 alternatively. 

38 [0163] And silicon oxide (gate dielectric film) 95 is formed on a substrate front face, and 

39 the field ion in plastic field 96 is formed in the bottom of the base of said LOCOS field 

40 92. 

41 [0164] Polish recon gate wiring whose 97 contains the gate electrode of the magnification 

42 transistor 33 in a part, the N type impurity range where 98 becomes the drain field of the 

43 magnification transistor 33 and the source field of the perpendicular selection transistor 

44 34, and 99 are the N type impurity ranges used as the source field of the reset transistor 

45 35. 

46 [0165] 100 is wiring which connects the source field 99 of the reset transistor 35, the gate 



-24- 



1 wiring 97 of the magnification transistor 33, and the common drain field of two read-out 

2 transistors 32a and 32b. 

3 [0166] PoUsh recon gate wiring whose read line 4a contains the gate electrode of read-out 

4 transistor 32a in a part, and read line 4b consist of polish recon gate wiring which 

5 contains the gate electrode of read-out transistor 32b in a part. 

6 [0167] Polish recon gate wiring with which the perpendicular selection line (address line) 

7 6 contains the gate electrode of the perpendicular selection transistor 34 in a part, and the 

8 reset line 7 consist of polish recon gate wiring which contains the gate electrode of the 

9 reset transistor 35 in a part. 

10 [0168] 33a is the contact section of the source field of said magnification transistor 33, 

1 1 and the perpendicular signal line VLIN, and 34a is the contact section of the drain field of 

12 the above-mentioned perpendicular selection transistor 34, and the power-source line 9. 

13 For 97a, the contact section of the gate wiring 97 of the magnification transistor 33 and 

14 wiring 100 and 99a are [ the contact section of the drain field of the reset transistor 35 

15 and the power-source line 9 and 100a of the contact section of the source field 99 of the 

16 reset transistor 35 and wiring 100 and 99b ] the contact sections of the above-mentioned 

17 wiring 100 and the common drain field of two read-out transistors 32a and 32b, 

18 [0169] Although the basic actuafion which actuation of the unit cell of 2 pixels / 1 unit of 

19 the above-mentioned configuration operates five transistors in predetermined sequence 

20 compared with actuation of the unit cell of said 1 pixel / 1 unit, and reads a signal charge 

21 fi-om a photodiode is the same, the points which read a signal charge to timing which is 

22 different from two photodiodes 31a and 31b differ. That is, it is supposed that the read 

23 signal of "H" level is given to 1st read hne 4a when reading a signal charge from one 

24 photodiode 31a, and the read signal of "L" level has been given to 2nd read line 4b. 

25 Suppose that the read signal of "H" level is given to 2nd read line 4b when reading a 

26 signal charge from photodiode 3 lb of another side, and the read signal of "L" level has 

27 been given to 1 st read line 4a. 

28 [0170] In the CMOS solid state camera which has <the gestalt of the 5th operafion> and 

29 the array of a unit cell of 2 pixels / 1 unit which was described above in time By driving 

30 an address-line driving signal twice intermittently, as it described above, when not giving 

3 1 electronic shutter ability which was described above and reading a signal charge to 

32 timing which is different from two photodiodes 31a and 3 lb It becomes possible to 

33 prevent the problem of generating of the disk on the display screen at the time of 

34 displaying an output signal on the screen of an image display device. 

35 [0171] Drawing 1 1 is the timing wave form chart showing an example of signal read-out 

36 actuation of a part of 1 field period in the CMOS solid state camera of the gestalt of the 

37 5th operation. 

38 [0172] In drawing 1 1 , although phiRESET, phiADRES, phiREADl, or phiREAD2 is a 

39 pulse signal supplied to a selection pixel line from a pulse selector and it activates within 

40 a horizontal blanking interval in the case of signal read-out actuation, respectively, 

41 phiREADl and phiREAD2 are supplied within a different horizontal blanking interval. 

42 [0173] Here rather than the distance of the 1st read line 4a and the address line 6 to which 

43 phiREADl is supplied Since the distance of the 2nd read line 4b and the address line 6 to 

44 which phiREAD2 is supplied is short and the joint capacity of 2nd read line 4b and the 

45 address line 6 is larger than the joint capacity of 1st read line 4a and the address line 6 It 

46 originates in the effects to the signal charge read from two photodiodes 31a and 31b, 
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1 respectively differing, and there is a possibility that the disk on the display screen at the 

2 time of displaying an output signal on the screen of an image display device may occur. 

3 [0174] However, phiADRES so that the selection control of the address line 6 of the 

4 same line may be carried out twice within the horizontal blanking interval in the case of 

5 signal read-out actuation Since phiADRES has "L" level, respectively when it is 

6 generated so that it may be in an active state twice intermittently, and reading a signal 

7 charge from two photodiodes 31a and 3 lb, respectively The problem of generating of the 

8 disk on the display screen which the effect of [ at the time of the above-mentioned signal- 

9 charge read-out ] becomes almost equal, and was described above can be prevented, 

10 [0175] Moreover, this invention is applicable not only to the solid state camera of the 

1 1 type of the gestalt of each above-mentioned implementation but the solid state camera of 

12 the laminating mold which carried out the laminating of the photo-electric-conversion 

13 section. 

14 [0176] 

15 [Effect of the Invention] According to the solid state camera of each claim subordinate to 

16 claim 1 and it, when making electronic shutter actuation perform, fluctuation of the load 

17 of the perpendicular shift register for read-out and the perpendicular shift register for 

18 electronic shutters can be prevented, the image noise of the lateral stripe generated in the 

19 display screen of an output signal can be controlled, and the clear high image of S/N can 

20 be obtained. 

21 [0177] According to the solid state camera of each claim subordinate to claim 3 and it, 

22 the good transformation child shutter actuation (continuation electronic shutter actuation) 

23 to which the signal storage time is changed per field is realizable by distributing 

24 electronic shutter actuation to the shift register only for [ of two pieces ] electronic 

25 shutters by turns per field. In this case, it can prevent that the difference of the signal 

26 storage time arises to pixel spacing according to the merits and demerits of the signal 

27 storage time, and generating of image noises, such as a lateral stripe in the display screen 

28 of an output signal, can be prevented. 

29 [0178] according to especially the solid state camera of claim 4, continuation electronic 

30 shutter actuation is realizable like the solid state camera of claim 3 ~ both Two dummy 

3 1 pixel lines are prepared corresponding to the perpendicular shift register only for [ of two 

32 pieces ] electronic shutters. By always carrying out the selection drive of the three pixel 

33 lines by which a selection control is carried out with the shift register for read-out, and 

34 the shift register only for [ of two pieces ] electronic shutters, fluctuation of the load 

35 accompanying pixel line selection is lost, and generating of the lateral stripe on the 

36 display screen can be prevented. 

37 [0179] According to the solid state camera of each claim subordinate to claim 10 and it 

38 Electronic shutter actuation is realizable, and also the applied voltage of circumference 

39 wiring of those other than the read-out gate contiguous to a photodiode It considers as the 

40 same electrical potential difference in both the activation period of the read-out pulse 

41 signal at the time of signal read-out actuation, and the activation period of the read-out 

42 pulse signal at the time of electronic shutter actuation. A reconstruction image without 

43 black crushing is acquired by controlling read-out of the excessive charge from the 

44 photodiode by capacity coupling with wiring. 

45 [0180] When reading stored charge from the 2-pixel optoelectric transducer in the unit 

46 cell of 2 pixels / 1 unit of an image pick-up field, respectively according to the solid state 
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1 camera of the claim subordinate to claim 12 and it, Since the electrical potential 

2 difference of other wiring which adjoins wiring which controls this read-out and exists 

3 around said optoelectric transducer is substantially made the same at the time of read-out 

4 of each pixel When reading a signal charge from a 2-pixel optoelectric transducer, 

5 respectively, the effect which the electrical potential difference of other wiring does 

6 becomes almost equal, and can prevent the problem of generating of the disk on the 

7 display screen. 
8 

9 DESCRIPTION OF DRAWINGS 

10 

1 1 [Brief Description of the Drawings] 

12 [Drawing 1] Drawing showing the equal circuit of the CMOS solid state camera of the 

13 gestalt of operation of the 1st of this invention. 

14 [Drawin g 2] Drawing showing the equal circuit of the CMOS solid state camera of the 

15 gestalt of operation of the 2nd of this invention. 

16 [Drawing 3] The timing chart showing signs that two perpendicular shift registers for 

17 electronic shutters control electronic shutter actuation by turns per field in the solid state 

18 camera of drawing 2 . 

19 [Drawing 4] Drawing showing the equal circuit of the CMOS solid state camera of the 

20 gestalt of operation of the 3rd of this invention. 

21 [Drawin g 5] The circuit diagram showing an example of the pulse selector in drawing 4 , 

22 [Drawing 6] the timing generating circuit in drawing 4 , and perpendicular shift register [ 

23 of ** a 1st ] - the timing wave form chart showing the 3rd perpendicular shift register and 

24 the example of a pulse selector of operation. 

25 [Drawing 7] It is the timing wave form chart showing an example of the electronic 

26 shutter actuation within 1 field period in drawing 6 . 

27 [Drawing 8] Drawing showing the potential potential in the top view showing a part of 

28 unit cell of an image pick-up field in order to explain the actuation which controls the 

29 diving of a noise in the electronic shutter actuation shown in drawing 7 , a sectional view, 

30 and a substrate. 

3 1 [Drawing 9] Drawing showing the equal circuit of the unit cell of 2 pixels / 1 unit in the 

32 magnification mold CMOS solid state camera of the gestalt of operation of the 4th of this 

33 invention. 

34 [Drawing 10] Drawing showing roughly an example of the flat-surface pattern of the unit 

35 cell of 2 pixels / 1 unit of drawing 9 , and an example of the cross-section structure. 

36 [Drawing 11] The timing wave form chart showing an example of the signal read-out 

37 actuation within 1 field period in the CMOS solid state camera of the gestah of operation 

38 of the 5th of this invention. 

39 [Drawing 12] Drawing showing the equal circuit of the CMOS solid state camera of the 

40 conventional example 1 . 

41 [Drawing 13] The timing wave form chart showing the example of the CMOS solid state 

42 camera of drawing 12 of operation. 

43 [Drawing 14] The timing wave form chart showing the example of the timing generating 

44 circuit in drawing 13 , a perpendicular shift register, and a pulse selector of operation. 

45 [Drawin g 15] Drawing showing the equal circuit of the CMOS solid state camera of the 

46 conventional example 2. 
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1 [Drawing 16] Drawing showing an example of the line selection timing of two 

2 perpendicular shift registers in drawing 15 . 

3 [Drawing 17] in order to change the signal storage time in the solid state camera of 

4 drawing 15 ~ the perpendicular shift register for electronic shutters ~ reading ~ business 

5 ~ the timing chart shown in order to explain the trouble in the case of changing the merits 

6 and demerits of the time amount which the timing which performs line selection ahead of 

7 a perpendicular shift register is changed, and accumulates a pixel signal. 

8 [Description of Notations] 

9 2 — Perpendicular shift register for read-out, 

10 3 — Level shift register, 

11 4- Read line, 

12 6 ~ Perpendicular selection line, 

13 7 -- Reset line, 

14 9 ~ Power-source line, 

15 1 Oa ~ Timing generating circuit, 

16 21 22 ~ Perpendicular shift register for electronic shutters, 

17 23 ~ Change-over control circuit, 

18 24 ~ Vertical-drive circuit (pulse selector), 

19 PD ~ Photodiode, 

20 Ta ~ Perpendicular selection transistor (line selection transistor), 

21 Tb— Magnification transistor, — 

22 Tc ~ Reset transistor, 

23 Td ~ Read-out transistor, 

24 TH - Level selection transistor, 

25 VLIN — Perpendicular signal line, 

26 HLIN ~ Level signal line. 
27 

28 PRIOR ART 

29 ™™ — — 

30 [Description of the Prior Art] Drawing 12 shows the equal circuit of the CMOS solid 

31 state camera (magnification mold CMOS image sensors) of the conventional example 1 

32 equipped with the readout circuitry which a pixel signal can read for every pixel. 

33 [0003] In drawing 12 , the unit cell of 1 pixel (1 pixel) / 1 unit is arranged in the shape of 

34 [ which is two dimensions ] a matrix, and is formed in the eel field (image pick-up field). 

35 [0004] Each unit cell consists of four transistors Ta, Tb, Tc, and Td and one photodiode 

36 PD. 

37 [0005] Namely, the photodiode PD with which touch-down potential is given to an anode 

38 side The read-out transistor Td by which the end side is connected to the cathode side of 

39 Photodiode PD (shutter gate transistor). The magnification transistor Tb by which the 

40 gate is connected to the other end side of the read-out transistor Td The reset transistor Tc 

41 by which the end side is connected to the gate of the perpendicular selection transistor 

42 (line selection transistor) Ta and the magnification transistor Tb where the end side is 

43 connected to the end side of the magnification transistor Tb is provided. 

44 [0006] And corresponding to each pixel line, the perpendicular selection [ which was 

45 connected common to the gate of each read-out transistor Td of the unit cell of the same 

46 line ] line 6 connected with the line 4 common to the gate of each perpendicular selection 
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1 transistor Ta of the unit cell of the same line and the reset line 7 connected common to 

2 the gate of each reset transistor Tc of the unit cell of the same line are formed in said eel 

3 field by reading. 

4 [0007] Moreover, corresponding to each pixel train, the power-source line 9 connected 

5 common to the other end [ of each reset transistor Tc of the unit cell of the same train as 

6 the perpendicular signal line VLIN connected common to the other end side of each 

7 magnification transistor Tb of the unit cell of the same train ] and other end side of each 

8 perpendicular selection transistor Ta is formed in said eel field. 

9 [0008] Furthermore, in the exterior by the side of the end of a eel field, two or more load 

10 transistors TL connected, respectively between one one end each of said perpendicular 

1 1 signal line VLIN and a touch-down node are arranged horizontally. 

12 [0009] Moreover, in the exterior by the side of the other end of a eel field, two or more 

13 noise canceller circuits which consisted of two transistors TSH and TCLP and two 

14 capacitors Cc and Ct are arranged horizontally. 

15 [0010] And two or more level selection transistors TH connected to each other end side 

16 of said perpendicular signal line VLIN through each above-mentioned noise canceller 

17 circuit are arranged horizontally. 

18 [001 1] The level signal line HLIN is connected to each other end of the above-mentioned 

19 level selection transistor TH in common, and they are a level reset transistor (not shown) 

20 and the output amplifying circuit AMP in this level signal line HLIN. It connects. 

21 [001^] In addition^the transistor TSH for sample hold by which-as for said each noise 

22 canceller circuit, the end side was connected to the other end side of the perpendicular 

23 signal line VLIN Coupling-capacitor Cc by which the end side was connected to the other 

24 end side of the transistor TSH for these sample hold. The capacitor Ct for charge storages 

25 connected between touch-down nodes the other end side of this coupling-capacitor Cc, It 

26 is constituted by the transistor TCLP for a potential clamp connected to the connection 

27 node of said capacitors Cc and Ct, and the end side of said level selection transistor TH is 

28 connected to the connection node of said capacitors Cc and Ct. 

29 [0013] furthermore, in the exterior of a eel field Two or more perpendicular selection 

30 lines 6 of a eel field The timing generating circuit 10 which generates various kinds of 

3 1 timing signals for supplying the perpendicular shift register 2 for carrying out a selection 

32 control in scan, and said level selection transistor TH to the level shift register 3 for 

33 driving in scan, said noise canceller circuit, etc.. The bias generating circuit 1 1 for 

34 generating predetermined bias potential at the end of the transistor TCLP for the potential 

35 clamp of said noise canceller circuit etc.. Pulse selector 2a for carrying out the selection 

36 control of the output pulse of the above-mentioned perpendicular shift register 2, and 

37 driving the perpendicular selection line 6 of each line of a eel field in scan is arranged, 

38 respectively. 

39 [0014] Drawing 13 is the timing wave form chart showing an example of actuation of the 

40 solid-state image sensors shown in drawing 12 . 

41 [0015] Next, actuation of the solid-state image sensors of drawing 12 is explained, 

42 referring to drawing 13 . 

43 [0016] The signal charge which photo electric conversion of the incident light of each 

44 photodiode PD was carried out, and it produced is accumulated into Photodiode PD. 

45 [0017] In a horizontal blanking interval, in case the signal charge of Photodiode PD is 

46 read from the unit cell for a certain party, in order to choose each perpendicular signal 
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1 line VLIN, the line selection transistor Ta for a party is first turned ON by turning ON the 

2 signal (phiADRES pulse) of the perpendicular selection line 6 of the line for selection. 

3 [0018] The source follower circuit which consists of a magnification transistor Tb to 

4 which the power-source potential VDD (for example, 3.3V) is supplied through the line 

5 selection transistor Ta, and a load transistor TL in the unit cell for said party by this is 

6 operated. 

7 [0019] Next, in the unit cell for said party, reference voltage is outputted to the 

8 perpendicular signal line VLIN by turning ON the signal (phiRESET pulse) of the reset 

9 line 7, and carrying out fixed period reset of the gate voltage of the magnification 

10 transistor Tb at reference voltage. 

1 1 [0020] However, as described above, dispersion exists in the gate potential of the reset 

12 magnification transistor Tb, and dispersion appears also in the reset potential of the 

13 perpendicular signal line VLIN by the side of the other end. 

14 [0021] Then, in order to reset dispersion in the reset potential of each perpendicular 

15 signal line VLIN The driving signal (phiSH pulse) of the transistor TSH for sample hold 

16 in a noise canceller circuit is turned ON beforehand (for example, the aforementioned 

17 phiADRES to ON and coincidence of a pulse). Ailer reference voltage is outputted to 

18 said perpendicular signal line VLIN, by making the driving signal (phiCLP pulse) of the 

19 transistor TCLP for a potential clamp fixed time amount ON, reference voltage is set as 

20 the connection node of the capacitors Cc and Ct of a noise canceller circuit. 

-21 [0022] Next-aforementioned phiRESET-Aiter turrdng off a pulserby choo — 

22 line 4 of a predetermined line and turning on the signal (phiREAD pulse), the read-out 

23 transistor Td is turned ON and gate potential is changed by reading the stored charge of 

24 Photodiode PD to the gate of the magnification transistor Tb. The magnification 

25 transistor Tb outputs the voltage signal according to the variation of gate potential to the 

26 corresponding perpendicular signal line VLIN and a noise canceller circuit. 

27 [0023] Then, a level effective scan term period can also accumulate the signal component 

28 (signal level from which the noise was removed) equivalent to the difference of the 

29 reference vohage read as described above, and a signal level in the capacitor Ct for 

30 charge storages by turning off phiSH pulse in a noise canceller circuit. 

3 1 [0024] That is, the noise mixed in the preceding paragraph side from noise canceller 

32 circuits, such as dispersion in the reset potential of each perpendicular signal line VLIN 

33 resulting from a eel field, is removed. 

34 [0025] And phiADRES By the perpendicular selection transistor's Ta being controlled by 

35 the OFF state, and changing a unit cell into the condition of not choosing, a eel field and 

36 each noise canceller circuit are electrically separated by turning OFF a pulse. 

37 [0026] By making sequential ON the driving signal (phiH pulse) of the level selection 

38 transistor TH at a next horizontal effective scan period, the level selection transistor TH 

39 is turned on [ sequential ], the signal level of the connection node (signal preservation 

40 node) of said capacitors Cc and Ct is read to the level signal line HLIN one by one, and it 

41 is the output amplifying circuit AMP. It is amplified and outputs. 

42 [0027] It sets in the above-mentioned actuation and is the electrical potential difference 

43 WLIN of the perpendicular signal line VLIN. Noise rejection actuation which becomes 

44 the operating voltage Vm (about 1 .5 V) of a source follower circuit and which was 

45 described in addition above is performed for every read-out actuation for every horizontal 

46 line at a horizontal blanking interval. 
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1 [0028] Drawing 14 is the timing wave form chart showing the timing generating circuit 

2 10 in drawing 13 , the perpendicular shift register 2, and the example of pulse selector 2a 

3 of operation. 

4 [0029] Here, the case where the solid state camera of drawing 12 is used by 1 field =1 / 

5 30Hz (image of 30 frames per second which make the 1 field one frame) system is 

6 shown. 

7 [0030] The timing generating circuit 10 operates external input pulse signal phiVR and 

8 phiHP orthopedically in a buffer circuit, and is pulse signal phiVRR of a field period. 

9 Pulse signal phiHPV of a level period It inputs into said perpendicular shift register 2. 

10 [003 1] The perpendicular shift register 2 is pulse signal phiVRR, Pulse signal phiHPV 

1 1 after an input clears all register outputs at the period of "L" level and makes it "L" level A 

12 shift action is performed, and the output pulse signal ROi (i— n, n+1, ~) is made into 

13 "H" level one by one, and is inputted into said pulse selector 2a. 

14 [0032] Pulse selector 2a activates the signal (phiADRES pulse) of the perpendicular 

15 selection line 6, the signal (phiRESET pulse) of the reset Une 7, and the signal (phiREAD 

16 pulse) of the read line 4, as shown in drawing 13 to each line for selection, and it scans 

17 the line for selection. 

18 [0033] It is each output pulse signal ROi of the perpendicular shift register 2 for the solid 

19 state camera of drawing 12 to carry out the selection control of the specific line for 

20 selection, as described above. It outputs only once within 1 field period. That is, since 

21 ^Photodiode PD performs signal read^out in the l field only once,-the electronic shutter 

22 actuation which controls light-receiving time amount equivalent is impossible by 

23 controlling the signal storage time of Photodiode PD. 

24 [0034] On the other hand, drawing 15 shows roughly the configuration of the CMOS 

25 solid state camera of the conventional example 2 in which electronic shutter actuation is 

26 possible. 

27 [0035] This solid state camera For example, the image pick-up field 14 where the pixel 

28 eel 13 constituted as shown in drawing 12 has been arranged two-dimensional in the 

29 shape of a matrix (photo-electric-conversion section). Two or more perpendicular signal 

30 lines VLIN formed in the direction of a pixel train of said image pick-up field 14 Two or 

3 1 more perpendicular selection lines 6 for read-out control for controlling to be formed in 

32 the pixel line writing direction of said image pick-up field 14, and to read the photo- 

33 electric-conversion signal of each pixel eel 13 to said two or more perpendicular signal 

34 lines VLIN per pixel line, The 1st perpendicular selection circuitry 2 for carrying out a 

35 selection control in scan to the timing of read-out of said two or more perpendicular 

36 selection lines 6 for read-out control (perpendicular shift register for read-out). The level 

37 selection transistor TH for choosing said perpendicular signal line VLIN, The level 

38 selection circuitry 3 for carrying out the selection control of said level selection transistor 

39 (level selection shift register). Output amplifying circuit AMP for outputting the signal 

40 read to the level signal line HLIN and said level signal line HLIN for reading the signal 

41 of said perpendicular signal line VLIN chosen with said level selection shift register 3 It 

42 provides, 

43 [0036] In addition, especially the point equipped with a load transistor as shown in 

44 drawing 12 , a noise canceller circuit, etc. around the image pick-up field 14 although not 

45 illustrated is the same as that of the CMOS solid state camera of an example 1 . 

46 [0037] Furthermore, the vertical-drive circuit (not shown) which generates the driving 
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1 signal for driving alternatively said two or more perpendicular selection lines 6 for read- 

2 out control based on the output of the 2nd perpendicular selection circuitry (perpendicular 

3 shift register for electronic shutters) 15 for carrying out a selection control in scan and 

4 said 1st perpendicular selection circuitry and the output of the 2nd perpendicular 

5 selection circuitry to the timing of signal are recording of said two or more perpendicular 

6 selection lines 6 for read-out control is provided. 

7 [0038] That is, the perpendicular shift register 15 for electronic shutters is formed 

8 independently [ the perpendicular shift register 2 for read-out ], and it is constituted so 

9 that this perpendicular shift register 15 for electronic shutters as well as the perpendicular 

10 shift register 2 for read-out may scan the line for selection to predetermined timing, 

1 1 [0039] Thereby, the perpendicular shift register 2 for read-out and the perpendicular shift 

12 register 15 for electronic shutters enable it to carry out the selection control of the 

13 specific line for selection to 2 times of timing within 1 field period. 

14 [0040] Therefore, when the perpendicular shift register 15 for electronic shutters carries 

1 5 out the selection control of the line for selection and starts are recording of a pixel signal 

16 before the twist from which the perpendicular shift register 2 for read-out carries out the 

17 selection control of the line for selection, and reads a pixel signal to the perpendicular 

18 signal line VLIN, the electronic shutter actuation which controls light-receiving time 

19 amount equivalent is attained. 

20 [0041] By the way, the CMOS solid state camera of drawing 15 which has one 

21 perpendicular shift register 2 for read^out and one perpendicular shift register l 5 for 

22 electronic shutters which were described above For example, when making the good 

23 transformation child shutter actuation to which light-receiving time amount is changed 

24 equivalent by changing the signal storage time automatically according to the output level 

25 of a photo sensor perform There is a problem of the difference of the signal storage time 

26 arising to pixel spacing, or changing the load of two perpendicular shift registers 2 and 15 

27 to it according to the merits and demerits of the signal storage time. 

28 [0042] This problem is explained below. 

29 [0043] Drawing 16 shows an example in case the line selection timing of two 

30 perpendicular shift registers 2 and 15 in drawing 15 is immobilization. 

3 1 [0044] As shown in drawing 16 , the timing to which the perpendicular shift register 1 5 

32 for electronic shutters performs line selection ahead of the perpendicular shift register 2 

33 for read-out is being fixed, that is, the two above-mentioned perpendicular shift registers 

34 2 and 15 of the time difference which performs line selection are always fixed. 

35 [0045] Thus, when the line selection timing of two perpendicular shift registers 2 and 15 

36 is immobilization, the perpendicular shift register 2 for read-out and the perpendicular 

37 shift register 15 for electronic shutters begin selection of return and the following frame 

38 to the first rank again, after it begins selection of a certain frame and the shift action from 

39 the first rank to a tail end (that is, the number of pixels of the perpendicular direction of a 

40 solid state camera) finishes. 

41 [0046] Therefore, the solid state camera of drawing 15 has the problem of the difference 

42 of the signal storage time arising to pixel spacing, or changing the load of two 

43 perpendicular shift registers 2 and 15 to it according to the merits and demerits of the 

44 signal storage time, when making the good transformation child shutter actuation to 

45 which light-receiving time amount is changed equivalent by changing the signal storage 

46 time automatically according to the output level of a photo sensor perform. 
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1 [0047] Here, said problem is stated to a detail, referring to drawing 17 about the case 

2 where the merits and demerits of the time amount in which the perpendicular shift 

3 register 15 for electronic shutters changes the timing (timing of an electronic shutter) 

4 which performs line selection ahead of the perpendicular shift register 2 for read-out, and 

5 accumulates a pixel signal as concrete technique for changing the signal storage time are 

6 changed. 

7 [0048] In drawing 17 , a read-out control pulse is a signal which makes the shift action of 

8 the perpendicular shift register 2 for read-out start, and a good transformation child 

9 shutter control pulse is a signal which makes the shift action of the perpendicular shift 

10 register 15 for electronic shutters start. 

1 1 [0049] (1) After starting the shift action of the perpendicular shift register 15 for 

12 electronic shutters by the control pulse of the electronic shutter generated to the timing tl 

13 in drawing 17 on the occasion of selection of the 1 st frame, before the shift action to a tail 

14 end finishes (before choosing all pixel lines), in order to choose the 2nd frame to the 

15 timing t3 in drawing 17 , suppose that the electronic shutter pulse occurred. In this case, 

16 the perpendicular shift register 15 for electronic shutters is reset to the above-mentioned 

17 timing t3, and starts a shift action (line selection) from the first rank again. 

18 [0050] Thereby, in case [ at which it generated to the timing t2 in drawing 17 ] it reads, 

19 and the shift action of the perpendicular shift register 2 for read-out begins by the control 

20 pulse and said 1st frame is read, the difference of the signal storage time arises in the 

21 pixeliine by which selection assignment was not carried out with the pixel fc 

22 selection assignment was carried out with the perpendicular shift register 15 for 

23 electronic shutters which the shift action started to said timing tl. 

24 [0051] Thus, if the difference of the signal storage time arises, when a read-out output 

25 level is changed depending on the location of a pixel line and displays the output signal 

26 of a solid state camera on the screen of an image display device, it will become the cause 

27 which image noises, such as a lateral stripe, generate. 

28 [0052] (2) in the timing t4 in drawing 17 , the shift action began to the selection line and 

29 said timing t2 of the perpendicular shift register 15 for electronic shutters which the shift 

30 action started to said timing t3 ~ reading — business — since a total of two pixel lines of 

3 1 the selection line of the perpendicular shift register 2 are chosen, these two pixel lines 

32 serve as a load of two perpendicular shift registers 2 and 15. 

33 [0053] on the other hand, in the timing t6 in drawing 17 , the selection line by the 

34 perpendicular shift register 15 for electronic shutters which the shift action started to said 

35 timing t3 did not already exist, but the shift action started it to the timing t5 in drawing 17 

36 — reading — business ~ since one pixel line is chosen with the perpendicular shift register 

37 2, this one pixel line serves as a load of two perpendicular shift registers 2 and 15. 

38 [0054] Thus, if the load of two perpendicular shift registers 2 and 15 is changed 

39 depending on electronic shutter timing, the voltage variation of power-source Rhine of a 

40 solid state camera is imitated, and it comes, and when the output signal of a solid state 

41 camera is displayed on the screen of an image display device, a lateral stripe will be 

42 generated, and it will become the cause which worsens image quality notably. 

43 [0055] In addition, the problem of the difference of the signal storage time arising to 

44 pixel spacing, or changing the load of two perpendicular shift registers 2 and 15 to it 

45 according to the merits and demerits of the signal storage time which was described 
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1 above is produced not only the solid state camera of a CMOS mold but when making the 

2 solid state camera of a CCD mold perform good transformation child shutter actuation. 
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Ta, Tb. Tc. Tdt, Hi<^)7* hy-f ^-FP 

[ 0 0 0 5 ] flp*> . r y- vmiizmmmp^t t,tih 

-Sffl!l**^$iX-CV^S U * b h 7 y i^'X^'T c k ^ 

[ 0 0 0 6 ] -e LT, fiiE-t:;i^J*t(i, #B«fft:Jt 
dco^r'- h {z^mzm^^tifzmL O ^4 1 . iBl-frO 

■fe -y h h 5 y i^'X rJ' T c b \,Z^mzW^^flfz U 

WFSl Ti-Tg^^KT vv^^ 20 

[0 0 07] BufE-fe/l-ffli^Wi. #M*9i]lc*riiB 

LT. 5ilc7)me-b:/K7)^iM<@h^yi^'X^Tb(7)flfi 

{i-t7l'«# U -b •/ F h ^ y i^'X T c cOfMitJ i 
SiSStK F y y vXrS'T acofSSgfflltftafc^^^ix^: 

[ 0 0 0 8 ] s ^i)vmm>-mA<mmz\i. m 
iBSii:ii^vLiNco#- sMfc sasy- h <m\.z^ti 

{^EM^^iTv^S. 30 

[0 0 0 9] ■^)vmi<7^^m(^\-mz\i^ mt 

{f2fflOF5yv'X:5'TSH. TaPt 2ffl(7)3yTy-9-C 

c . c t if-hm^^fitzmL^y A- y ^r 7 iniJSA^' 
[0 0 10] -etr. ±IB^y-fXdf^y-b5l5lS&$r:ft- 

LTBirie*ii:^^lisvLiN«#fi!aBffli^ft^$ixfcisscco 
[0011] }MmmKVyy'Jx9TH0)^^mz 

[0 0 12] H?fie#y-fx^^y-b7iii»8«i, m 
Kffi^vLiNioffiWt-sBWfi^^tut-^-yr;!^* 
-/i-Fffloh^yvX^TSHt, ioi^yT;!^*-;!^^ 
ffliO F 5 y £^'X^ T91t0«fflt-ffli*^'fif^^it/cfe 
^nyry^fCct. ^<7)Jg^rjyTy^C c<7)fl6ffiffl 
k Jitfiy- K k«o0t^5it3tm?^afflfiO3 yry 
1^c t fc . friEn yxy-^-c c , c t cnw^y- f tcs 
igE^ix^me^^yrfflcoF^yi^'x^j'TCLPktiOfli so 
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ttOm^^mtR Vyy'Jx^TW 0-3fgfi8*>'ft^$ ^IX 
[0013] $^>tc. ^)vmi<7)^\-mi.z\i^ -t>im^<r> 

mm<mmm9m6 ^T^mzmmm-^^ibcrtmu 

zyyhUi^XS2. frfB*¥KlS?F5yi^'X^'TH^^ 

^^zmi~ri> /ii^coTK^i^ 7 h u i^'x 3 , luiBy 

XTdf-v y-fe 7llISS=5ri: {cft*&-ri.3ti6«7)#«<:o^>f 5 y 

vm^^mi-rhi^-f syT'^BS&i 0 1 , Himsy-f 
x^-v- y-b 5isil8i7)«fl[^' 9 yrfflco f 7 y vxrJ'Tap 

fvvx immm vx '^)\^(r>^<rmMwm 6 ^ 

^EWfciBi!rtl.Jti6<7)>'NVUX-b Ui? 2 a t *>*^-tL^ 
[OO14]013{i. 012 liZi^htzmf^^ ^-i^'-fe 

[00151 mz^ m 1 3 mfSL^*«^.. E 1 2<^@ 

[ 0 0 1 6 1^7irF^>f :t=-F P DCOvytT^^^ 
»SilT* bitli^tt#«±7 :r F F P DrttcS 

[0017] ^^fiiMStctjv^T, ^)&-^T:M•«mffi 

ati«0SS]^KS6<0^^ (CADRES y^;l^x) ^TjJ-yt:: 
■tS ^ k t= J; 0-?T^)-<7)ff^ F5y>''X:J'Ta^:ty 

[0018] ^itt J: 0 . MB— ffrM-co^fi-feyPttJV^ 
tfStl?F5y>''X^'TaS::frLtmjS«fi[VDD 

i.{f3. 3v)im^^tihmWihyyvx9Thhn. 

[0019] iictc. me-ff^<^#fi-b;wtfcv%T. 'J 

-fe y Fia7i7>fi^ (PRESET JWX) JrJfytcL. l^lB 
F ^y vX^Tbcoy-FmE^Mimffit-SJKia'J 

-b V F-rs ^ k J: 0 . mm^mimzmwm&^^ 

[0020] U»L. ff!Bt)tJ:a(~U-b-y F^ttJtti 

^vyy=Jx9Thff)y- vm.mz\mt,':>^-mf^ 

-?-cOflfeffli!|cOfia:^t^VLINOl»-b yF«fitc:i>JJ 

[0021] -e-I-C. #SE«^ilVLIN<7)y-b-y F«14 
«Olf/^')^S:'J'b y F-tl.!tAlC. («l!li.JfBUfB4i 
ADRES vN°;l/X(;o:tykl^i^t) JAX^-vy-^yM^iz 
ism,'fy-T)V-Ars-)V Fffl F 5 y i^'X^TSHtOgaSS^ 

(.^SHy-^yPX) i:^y\.zLXii% . mlBSia^^VLIN 

tc^«ffiA^'tiJ:»j§*i./::^t«fi^' ^ y7°fflo f y yv 

XrJ'TaPWliWi^ ( <*tLP yN°;PX) 5:—Sie[S:ty{- 
-ri.C:i:t=J;0, y^XJf^y-b7|BlSS<7)ay7^y-9-c 



7 

c . c t <mmy- h t^ttESria^-rs . 

[ 0 0 2 2 ] iKt , giffi-^RESET y^;UX^:t7 Lfzm. 

[0 0 2 3] ^<7)^^. x^^ry-^ymmzinfh<t> 

^tifzmm&b immE(^mizmmhm^m 

y-9-c t izAi^^m^mm'i* hwmti z t ifix-^ 
h, 

[ 0 0 2 4 ] 0 . -fc;u««t;SH-r S«-*Efi^ 

[0 0 2 5] -eLT. CADRES .'-?^l'XSr:t7fc-r-?. .It 

[0026] ^(nw)^^mi^£^^^z^^mR V =7 

yi^x^Tncrmwm^^ (0H jvvx) ^mdi^y^z-t 
tzt\zin. y]f.TmiVyy'J:y^9i:HmWd:.^yiiZ 
^0. m^^y'fy^cc^ ct<mm.y-Y 

cmnms0m-m^mhmzm:^?f-^^ 

[0027] ismmzi5\^x. mft^vLiNomE 

VVLIN *¥!l«*8W^t<±y-x*DVIaI{»<o»fW 

ffiVm 5V) 

=5rfc. mtLtzyAxmmmiiT^'^imffm^^L 
wm{z^htx.i> . 

[00 28] ai4{i. HI 3f¥<r)9^ iyy^^n 

10. Siti^7M^i^'A:5'2i>J:tlfyN";l'X-b^^'^2a 

[00 29] iiT-ji. mi2<nmM^wMiy ^ 

-;i'K = i/30Hz ( ly-f-^PK^iywAf^ 
[ 0 0 3 0 ] ^ ^ 5 yymmn \o\t. ^v^x-)]fvv 

;^g^0VRt 0HP^A.y7rIlllf&T'KgL. 7-f-;Pb' 

^BUfS*iI>'7 h Vi/X:? 2 A.A:<3^S . 
[0031] mS.i^y M^>''Xr5' 2{i. ^NVl'Xil^.^VR 

TLT "L" V^JVkZhfzm.. f^)VXmn<t>Wi fci 0 
MM^Srfif-jTaj^JAVPXfi^ROi (i=-.n,n+l. 
•■-) *M<}^ "H" l/'Ol/tL. mS!J^)i'X^\^'y9 2ai 



5) !^2000-2 24492 

8 

[0032] fVVX^Vi^ ^ 2 a{±. =&Si^*Hlfif{C« 

LTSiIjl!RSi6<?)fi^ ( <t>m^^)\^x ) . y-t y h 

«7<7)fi^ (PRESET fVVX) , gEIR'5t84<0<i^ 
READv'^V^X ) ^0 1 3 iZT^ihfzX 3 (CvSttYt L. StRM 

[00 33] JJEttiat, 012£O@f*:^i^g 

iart(cl|BlL*-aj^jL^rV\ rot. 7*h^^:t-h'P 
10 i:7^-;|/K{c:llllL*^^S!,?5^aiL^tfi)^v^ 

oT'. 7 :r b F p T>ff)m^^m^ ^umth 

[0034] 0 1 5»i. i^A- -y ^'IM^T&fBTflg 
^rfia^tt 2 <^ C M O S EI<itcJIM^ScOffljK ^ m W tcS^ 

[0035] :iam^msm\i. mt\m 1 2 l 
fzi.oi,zm^^tihmn'^)vi ^i^^-^mmzzjuom^z 
^^tiitmrnmi^mmu) i4t. ffiesfiii^ 
lb m\ Acmmm^^zm^^Kti^<mm.m^m^m 

sEsm 6 L<5o^-< 5 yiT-c^mnzmm 
M'i^'x^) 2t. friBMii:ti^iiavLiN*ss?-rs;rci6 

30 VVVX^) 3t, fiiB*^iRi^7M'>''X^'3{Ci 

fzm^^^i^^i>i-z^(r>^iiMwmm<»is' t^ftULT 

[00 36] ^ri3. !|tfc:0^LTV^*v^*>'. 0l2{c^ 
^t^.hXo^J:%Mh'7y=JX9^y^X^^ry■^yHn 

■^sK^mmmtx Acnmmzmthsmt. simicoc 
MO sHHcgg^at mkxhh. 

[ 0 0 3 7 ] $ ^> i!uiBSIgc<7)|fEP5^aj LMfflfflfiilS 

40 ti^6 ^m^w^<r>^ A s yyx'^m\,zmm\mth 

l/yX:?) I5fc. HufB®l<7)*iffi^lHlSS<^ai:^3iJj: 

I.. 

[0038] m*>. M^tHLffli7)fllI>'7 b Wi^'X^ 2 

h.\m^zm^i^\ -y 9m<r^Mi^y v vi^xi^ 1 
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So 

[0039] ciixici 0 . m^ta Lffl<^si:>'7 h i^v^ 

[004 0] L3t*>'o-C. M^^ajtfflMv^M^i^'X 

[004 1] b:i^T. ±mLfzid^j:im0m^^L 
m.i^yhWJ:^9i5i:^i-hmi 5cOCMOSiaft^ 

wt^ma. mui^^y^ffita^i^^Mzmtxi^m 
B#ii«oi^*^(r:/c 0^2o<7)ai:s^7 KFi^'xi? 2^1 

[00421 dcOlSMtol-^T. JilTtgJHjf^So 
[0043] 01 6{i. 01 5fi*<r)2-?crmW.i^yhU 

[0044] 01 6t^-rJ:3l:i, ft^i^^-y^fflSi: 

-5^ 0 . _hE2-3<?3SEi^7 2 . 1 5*itTm 

[004 5] C:c0J:3t2'3C0Stti^7M^>''X:?2, 

[0046] tJtASoT. 0 1 50imca«l^g{±. 

v^<r>\&-y) v^Mz% bra »wtfi-^^ 

C3tD. 2O<0aKi^7M^i^'X^'2. 1 5fO^W*^^ 

[ 0 0 4 7 ] ^: ^ fi^^^^^-ft^-frSiti/icO 
ftiW^^r^SfcLT. e^i^A-y^'fflSiti^^M^i^^X 
1 5 *>maj LfflSjff^-^ h Vi/X^ 210 i>5ttcff 
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xwmzw<^h. 

[ 0 0 4 8 ] 0 1 7 ttJV^T , S!^ai LM«!^^V^Xt±SE 

[0 04 9] ( 1 ) ISl«7^-A<?5SlRtieLT01 
7 't>0:5'-f 5 y^^tlTlte Lit«^ v90MW-^)V 
XtClJ; Om^^-^ y ^fflSlS>'7 1 5<7)i^7 

{^x<mw^^fmthm) \z. m\ l^(r)'9^^y 

:/t3-C®2<07W-A5rSlR-r5;tWC;«i=^i^^ <y 
i/WVlyX^ 1 5{±JiiB:?^ S ynSTU -b y h3 
[00 50] ^ntCiOs 01 7 4'c^:5'^5>'^^t2T-|| 

^\^timt^^\jm>'^tv7.\zx "^mpt-^yjmwyy v 
v-j7.si(r>i^7 vmm''^\^xmm\(r>yv~L. 

[0051] ^iOi a tcft^S«iefScoll*i±t s k . 

mm^msn^-nm^^wmf^wrmmz^ t 
fz^izmm^xif<mm.y-( xifi^-thmmk^j:i> , 

[0052] (2) mi7f\'(^9^ S^y^^UX'il.wm 
5 y^^tST'v^ Vmf^imthLf^m.'f^i^^ >y ^fflS 
Ei^7 M^i^'x^ 1 5ff)SmfTtmMiS^^ S y^^t2T'i' 
30 7 MM^*« t;tg?^aj LfflfiEv'? i^'X:? 2 CO 
^lT«0tf2^H»i*^'SS?^tL5£0T\ i«2*<7) 

[00 53] ^ixt^ttT. 01 74»«o:5'-f sy^'ter 

y9mmMi-yV\y=JX9 l 5K iSSJRtfUKtiW: 

•ti-r. 01 i^(n9-{ iy'/\5xi'yymFifm!kLfz 
WS{^fih<r>x. .rcoi2|«55H*ff*»2o<?)fiilj^7h 

40 1/>'*X:5'2. ISOft^k^rS. 

[0054] :i(r>i.o^z2rxrmu>'yVVi^xif2^ 
1 5<?)m??*^'«^i^-v -y ^i^'^f 5 yy\,zmfLxmift 

fz^i^zmmtmsLL. ^i.zmn^m<-ti>mmh^£ 

[0055] ^rtJ. JiEL^c J; 3 ^r^^^l^fatO^® 

(ry^^yVi'Vx9 2^ \ ^(n%mf^sthh\^^ 
50 raSJi. CMOSM£7)ffl«^|^Stc:|5B^>-r, CCDM 
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[0056] 

[0057] ^m^MiMimm^k^mm-t^K tc^K 

tzh<r>X\ nFf■^^^r'ym^^:^h^h^'.zm.^^L 
[0058]*^. 3|c|&BJi{i. 7 -f -)V K#fiTHS<^ 

[ 0 0 5 9 ] i/S. *^Hf!{±. j^ft^ -ym^^ 

[ 0 0 6 0 ] ±7t. *?&HBJ±. jiiggm^ i^-v -y ^mi^^ 
(7)H#/^XcO|&*5:|»ihLtll.Blf*ia«ilSS&^-r 30 

[0061]*/.:. BfgT*^^ • mm^ 
tLfzm^^m^iii^iz. mmmm.c^ysm-(^^m^ 

[0062] 

[a!®^)K^-i-s/^to»#a] *5iBa«isi»BK*«m 
gg{±. mmizm-imm^m^Lxm^^^ 
i-hitmmm. wmtfcmmiamzm^iii-m. 

M*)mt. mmsmmmizisifh^mmmznmLXTii 
^umizm'Ti^tL. ^tL^tLm-tmm<r>m-i^fi^ 50 
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Ktrnzm^iii Lfmm^imRmizmkLxmssM^tii 
L^mmmt^ fc 1. 1 . mSimwc^^<mwMmLiz^ 
mi^m^mmnzm^ Lxmrnmrn^^mm 

x/m^m^tiiLi?-( 5 yyx'mkiz2mm^^i>xo 
izmmmm^mmm&ffMM^m. mtsm 
mmizmf^mmmizMmLxm^t^tL. msmwm 

ti^tLtii:^ ^iimmmmiji^izBMthtiibcom. 

S -B*fT«0 0 *)COSg 1 c7)^ 5 -BSfi^^l&S -frS J: 

dizmmmu immmmi^mzi*)mMmm 
^rn^in LmmmncomiiL^Mztsi'rm^wmm 

r^^mmn?:m)^'^txoizmmwrszE^¥f 

[00631 ^mMcnm2(mt¥mmm.\±. mmizn 
-ts AW3t5r Lxm^wmt^itm^^ 
a. wmLfzm^^mtamizmi^tii-fw^tiiL^fS:. m 

^ 'j-b-y h-t^fzi/yov-^y h^&i}Xr/mMmm^& 

^imesjLiz-mtmzmm^itx^*). mkcomm 
m^-t^mmmt. rai^m»ct>(ts#B*iT 
t*r;5LT*¥S-ifijtcigtt^>n. -efL-etijktiB-ti.Bs 

(ts#BSff tcMjss LxAcw-umzm.i'rh 

mm^?:mm}izmmLxmm^tiiL^mmrr 
msRmizmi^LxmsimmmiK^m^fmti>fziiycm 

^ >f 5 yyx'mxiz 2 mras^ -ts i a izmmmm 
^mmm-r^ffMiR^^t. mammmm^zmfh^ 

iMi^tifzmmffco^S^&^fi-:b^i^^tL^tLtii:fj 

m^i:m&^(^^z&mti>fzibffymL(mmm^w^k 

frtfifi^sg^ai L ^ 5 y /T-ffifia^-BSff iog?;?!.* l 
^mmi^^hmicr>^mt. mmmmm^mz]: 
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[0064] ^mmmsmmmmi. mm2 

[0065] *%BUcolg4«BK«ig|^S{±, fiEm2 

[0066] ^%^<nm(r)mwm^mi. mi.m 
<m^m!smm.\iZii\^x. mmf^j:<hi:>2mm2ff) 
^mi. w.^kzmim^m.^L9^ iy'/i,zmi>m 
5 yyi:imm[zm^j:(^'^xmm:^\^ l# 
m^mm^'th^<r)xmTmim2<r>^mzi;ihmi. 

[00671 ^wn<r)m<mmii!^mit. mm. i 

tfji!J?¥B»±. mmmwm\,zi5n^^mmi(r)m^\i:i 
L^^^2mm^^h^. ■mst^m^n.ffymnrc 
mmm *)mzmm-^m(rmm.(rms.imi 2nffm 
wmt i^msmnzn-iz-th i 3 {.zmmmm^m 

[0068] *||BBc7)|S7c7)Blfl^|«gS(i. ^P^f^^a 

mx(nwmmzz.wm\.z^^ixtze^^^)v<^m. 
aj L ;5' >f s y^^-ciiijcic 2 iHiiE»^-it, miem^M^aj 
ipj#tssstcK«L. mi3tm^m=f-<r>mmiz^ 

[0069] :m^m^8(r>mmmm.\t. 2mm/ 
mcr>mm(r>vs^^mm<mi^ai tmizmm^izm-iz 

[0070] 
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[007 1] <Sglc7)||SfitO?gffi>01{±. S51<?)Safe 
<^ffi(7)Jg1^C M O S af*«#gacO^|5]SS2:S^ L 

[007 2] 01tOCMOSS«cg«5ia{i, 01 55: 

^mLXmmtfzmMm2<r>cmosmm&^mtit 
^x. M^^immxs>i>i^. m^mtmcommi^yh 

\yi^X9 2atii.X^nrFl^^r'/9m(rmM>'yYV=JX 
9 1 5 a^fc^mO . -e<Ofl6<il^t-C-J).&cOT-Hl 5 
10 fffcl^-^^SrftLTV^S. 

[0073] HB^. Hl<7)CMOSg|f*JiMSa«. 
1 2 c7)tS!*WI 1 -C^L^ J: 3 tfli)ig§ii?.BS-b 

7H 3ii-^m^<,zz:diim^mn^titdmmi 

1 4 1 . niiBsmMi^i ^<mmw:mzm^ 
^fitzmLffymm^m-mh . fffijam^i^ 1 A<m 

*fT*|6i{cm$fi. B*lT*fiT'#il*-fe;n 3<7)5t 

mmmm ( m^ta Lmmm.i^y h ui^x^ ) 2 a t . i? 
5 yyx'M^izmsimm-^^iiy<^m2cr)mmmmm 

Hf (mTi'^>yyfflSi:>'7M/i^'X:?) 1 5at, fr 
sSm 1 coSitjSRlMl^ 2 a£7)ti}:'Ji5 J: tf® 2 co^KSS? 

m^VLIN :t*^<7)7kTS^ h 7 y ^ T H 

30 t.m&^wmRhyy'Jx^Tuimmmt^fzih 
coTiiwmim!^ (yi<i^^m{i^yhi''jx9) st.mi 

m^^m^mLmzui^iii^ixfzim-itiiij-r&fzifyr) 

[0074 ] ^fc. ai 5<7ymkM2cr)CMOSWitm 

smmtmrniz. ;izx'imizm^^tix\>^^j:\>^ti^. m 

1 2{,Z7^^ti?,i:d^n^hyyi^x9^y>( X^^y 

■^^ymmKimsLmmi4<omm.izmix\'^t. 

40 [0075] ^LX. $f>t, 

( 1 ) mmmmmi 4iz^m>mmTtmuz2^ 
y^-mmff (sicoy5-H«ffi 4i}iXx/m2co 
r5-B*ff 1 4 2 ) *jftti^ti,-cv^&. ( 2 ) mm 

y y-mii^L. ms.9FFiy^ >y ^f^am^i^yhvi^ 
x9 (m2<mmi^yhu=jx9) 1 5ai>. 

1 4cO**<?)B*Ri!t+ 1 c7)S/7 
( 3 ) SBiaillHlSS 1 6i±. M^^fULfflcoSei'^ 
50 i''X^2a«Oj&*iaaJ:IJ<t-^2rSif?tTineigl«^5 
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-B«^f 1 4 1 {Cfifc*& L . m^i^^r -y ^'IBOfiiff^- 7 h 
[00 761 mll2*<7)^S-B*fTl 4 1, 14 2 

[00771 01 Oilftilfi^gMfcfct^TJi, 

h u=jx^ 2 atzj: 0 , ntmrnrnmii: 1 7 lo 

( 7 * h /-f Jf- H ) tOft-^SmSSrSiJffli-S 

[00781 cic^Jt^, i^-v ••/ ^mcr>m.i^y V V 

[ 0 0 7 9 1 it , m^Oi LJIlcoSiI>'7 h Uiy'Xi?' 2 
H3^ ^MmiJffll L , SiSJiMfflra t<±® 1 cor 5 -B 

*ffi4i^siR©j»rs. 
[ 0 0 8 0 1 flp^> . jiia^ 1 commmmcnmimwm 

7M'i/X^'2afcJ:tfm^i'-V'y:5'fflcOSEv7M' 30 
=JXi!^ 1 5 aCO^-ai^Jt-ftL-PixWlBLT 1*^ 

<oga!)tieH-rs^Bis±co«iiftcoi6ii&is»<'c t *»- 

[00811 <m2cr)micr>JBM>m2li^ SB2<7)Slffi 
c7)»lS<0«1iMC MO SB|{*ctl^ScO^I5|gS2:5^ L 

[00821 02iOCMOSEIfWim5ia{±, HlSr# 
B^LTBliaiLJtSl«iaS<:0}gffi<^CMOSIl(t:gffiS 40 

atJt tT . ( 1 ) iwiBmMJ^ 1 4 {c^ ^> 1 1 *<r>r 

(IS3«orS-li*Rl 4 3 ) *^itJD$i^•C 
V^-S,^,. (2) $^>{C. «^>'-Vy^'ffl(?>SE>-7M^ 

i-'x^ 1 5 a tig hs^^^r-r& iflcom^v-^ 

Sai:>j*fH!ia«? -y ^mamm.l'y WJx^i5 

ElBISlslgS (MVl^x-tlx^^) 1 6 aTfiEffl^iiS^Si. 
( 3 ) SUBaHHIS 1 6 a{i. 3fflc7)Sii:i^7 M'^-'X 
^2 a. 15a, l5ha)^:hf,zM-^\^Xmim.(nm. 50 
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mm^i^m-hi^.. ( 4 ) anffittiiis&i 6 atj, je 
ft»saj*fi#^ ss? LTfrE® 3 co^^ s -mmi 1 4 

Hl(ffc|5|-»^i^ftLTi^S, 
[0 0831 03{±, E2<0SI«sgfiliiatfcV^T2ffl 
com^^^-^ y ^fmUi^y hU-JX^ 15a, 1 5 b*i 

[ 0 0 84 1 03t^-r^'^ S>-:f^*»^:»-*»& id 

iz. m2cr)mm^mizt5uxii. mi^i^^ v^s^m 

^ 7 ^ -/l- H^fiT-^StaK-r S ^ 1 1 i 0 , 
^ -y ^m^^y -f F wrxstcm-f v--^ -y 
<r)2mrm^i^ywjx^\5 3i^ isbtiiowt 

[00851 ^coi^, fflK^ilf^m^i^^ -y ^-icffli^ 

aii:>^7 Fi^vxi? 1 5 a^i 5 tarM^ajcffliiit 

S^7 b Wi^-X:? 2 a J: 0 i>3tt1tmlR5r1td i><nX'h 

[00861 hfzti^-o X , «^ y ^m<r>mm.i^y h 

V^-'XrS'l 5a, 1 5bfcJ;t^;^iittjLIB<0Sit>'7h 
Vi^'X:? 2 1 J: 0 |5l— SS^-f y 2r 1 7 -f -yu Hil^t 

[ 0 0 8 7 1 i:t, fi^ v-v -y ^'*0»ffi^^'7 -f K 

mmx 'ommmmx'Aij^tifzt tx t, , mzi^y 

7 VV'JX^ 1 5 aiitJil 5 b<0i^7 hl!j#*^^ia 

«tTirJil<*3MS?LTSlRB«<7)Ji^#«|gfra^$iJSII-f 
[ 0 0 8 8 1 LT , ^^W, LfflB»TC7)jg$l4f coSS? 

^as Lmmmi<r>mmii^tx<r>mmm2<r>yi-m 
wn\A2hh\.^\im3><r>y^-wmi\A3^mm\ 
mh, 

[00891 ttz. m^^Lm<mm.i^y v u^jx^ 2 
aji, mmMm^m\(r>^^^m^\.z\i.^nmth 
mm^mmmL. mmmmmzMmiffiy^-m 

[00901 OskO, #aa:i^7M^i^'XrJ' 2a, 15 
a, l^hM^ ^K^tl±X(mj^^Lm(nmW(ii:W 

mmzanhmm^^^-th . 
[ 0 0 9 1 1 ED*>, ±.si^2(rmm<mm.<r>mimim 
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[0 0 9 2] ^coj^. gg^^ffiLco^^raji-sm 
i mnmmm^^ y ^ -)v YM.&xwmi,z^^^ 
^hm.'i-i^^-y^iim^mm-h:itti^^^z^£i. 

[0093] :i<r>i: o f.zm^mmm:^^^^x-^ 
mi-i^^-y^mv^^^h^h^^^iz^ m^^wm<n^ 
mz)ii txmmruzm^mmi^m.ifi± 1 ^ t ^ 

[0094] i/v!. Sitsi!)iBis&i 6a{±. m^^Lm 

(rmMi^y Y V'JXif 2 a J3 J;t/2lHcoS^ -y ^'ffl 
coSlt^-^ h Vi^X9 15a. 15 b(?)^a5^)tc:^ix-f 

>Hziihm^^vv^vffy^f,zmm-^^mm±cr>' 

[0095] m\iii.xm2\,zf^Ltzmm^ 
mi. mm»izmmm^<r)m.^^Lifi^mti:m.^^L 

fi^#ffi-C^;^tUL*ff 9 CCD («#IS-&tvnM 

[0 0 9 6] <m3(r>mi&(mm>mA\i. y^3cr>mk 

[0097] a4c7)CMOSHflta^||S<i, 01 2Sr 

mxxm&Ltzmm i coc mo safwii^mc^ 
[0 0 9 8] &ah. a4<7)CMos@«ca«jia«±. 0 

1 2 miLTB«aLt«^J l?)CMOS@«t|i||lg 

mtit^x. ±mimmx'S>^ifi. ( 1 ) m^^mbm 
ffmui^y Y viPx9 '2.uimz2m0Kf-y^ ■•/ 9m 

<rm^i^yYV'yX9 2\. 2 2*i#Jn^iXTV^I,^. 
( 3 ) 2ffl«m^ v'^ •/ 9WiOmm/y YV\/X9 2 

1 , 2 2(rme {mwrnmrnw^yvxai^ii^ym 
m^y-i-fi^ Ys^ox'^izm 0 mi mm-^tmbcr) 
i^=jx9^mmm^ ( se d 2 3tiHm^tLX\.^?. 
(4) 9^ s.y^'^mmoaitiiwvi'X-tu 

01 2ttit[sl-|?-f 2:ttLtl>S. 

[0 0 9 9] Bp*>. 04tiJv>T. ■t)]^mm immm 

m) iZii. mHi4m<^Yyyi^X9Tsi^ Tb, T 



(10) !Rf^2000-224492 

1 8 

c.Tdt, im<^y^Y9'^:^~YPDi}^(jm!&^tl 
h 1 t^'-t;!^ ( IBS) /I J-^>y hcomfi[-b;l'*>-<^ 

7t<7y^mmzmm.^ixxm^^tix\,'^h. ^<oj®^. # 
mfi-fe;wi. ry- Ym^zmmJSt)f^x. hti^ y*Y 

t-ffli*^'«^2^tT v-^ssg^^tfj L h 5 y ( 
•y:J'^-'-hf5>'i-'X^) Tdt. gg^^tilt h^^^i^'X 

9Td<7)^imnzy- Yim^^iix\.^hmm y ^ y=j 

X9Tht. m^Y^yi^X9Th<7)-Wiil,Z—WMtl^ 

10 w^^tix\>^mmMmYyy-jx9 (fmiKYyyi^ 
x9) Tat. m^Yyyzyx9rh<ny~Yi,z—im 

*^^§tLTV^|,U-fe >y YYyyi^X^Tc b^^mt 



[ 0 1 0 0 ] -et-C, lulE-fe;i^«t{i. #H*?ft« 

iBLT. m—^(r)sm'bfi^(r>^i^aiLY^yi^x9T 
dcr>y-Yizmtzmm^ttfimi(7)mL'^m4 1 . m 

— ffo^fi-b/i-iO^SiiBtR h y yVx9T acoy- h 
\z^\,zW^'Sii\.fz^W^Mf> t . m-ff(r>m.izii 
(O^&V-t'vYYyyi^X^Tcffjy-Y iz^t^zmm^ 
2a ixtzV'ty YmrtimiS.^tiXvy^-. 

[ 0 1 0 1 ] ^t. mm^ii^mizii. mmmzm 

LX. m—^<^^{iL^Jl'ffi^W^Y'7yi^X9Thcom 
tiL^fl^cn^ \}'tyYY'yy=Jx9Tc iOMfflJtJ J;tX# 

mmmR y 7 y=^x 9 Taicofmmiz^izmm^tvf:: 
[0102] -t/mmco-msm-mzii. 1? 

30 tEMStLTV^S. 

[ 0 1 0 3 ] t3t, -^^fYmmcommco^ymzii. mt 

iI2W)Yyyi^x9TSii, iCLPtzmozjyy'y^c 
c. cti}^{^m&^tifzmm.(oy^x^^y^^mmifi 

[0 1041 -?LT. ±m^y^ x^-cy-^^mmi^ 
Lxm^m.m^mimcn^immizwm$ tifzmmcr) 
Yyyi^x9THti^7ii^ijmzmM^tix\>^ 

[0105] ±B>ii^mtRYyyi^X9THff)^fmiz 
IISHLlNWiTKT'J-b^y h Yyyi^X9 (a^^^^r) tiJ; 
[0106] ^i3, lulB^&y^^^^-x-i^-fe^lHlSSfi. s 

mm^miiticommiz-^ifimR^tifci^yr?^^^ 

-)V Ymcn Y y yjx ^TSHt , z<D^yy^}Vii---fV Y 

m<n Y 'yy=jx9Ts^<7y^m\,z-wmmm^fd-zm 
-^^yfy^cch. ^ffm^^yfy^cccrmm^ 
bm.y~ Yb(nuzm,^titimm^<n^yTy 
irctfc. friBnyry-^-cc. ctc7)ig^y-h'tfi 

50 m^ixtzWSL9'7yrm<r\Yyy'JX9-^(U>tliZl*)m 
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[010 7] ?^>t. -b;l/«j^coi'hgKt{±. -tr;l^«co 

(?)Sl:>'7M'i''X^' (ESI ) 2 Ifcitf (ES2) 
2 2. ±ie3fflCD*iti^7M/>'';^^2. 2 1. 2 2(?) 

cOSBi-^ N l^i'-X^ 21,2 2C0lM^ ^I^^BSfa 
0^;t$OfflH-S3ti^«^vx5'«$iJfflilB|2&2 3, #a 

>'>''x^'TaPi7)-ffi^i:'fcj?fsgw<>f rxmffiij-si^fe-r 



[010 9] -eLT, ffifE^'^ Sy^ffi-^-^VRA^Sr 

f^'vyr^LXW.^^Lmcnmm.i'yvv^Jx^i.zi^ 

Ev-^ M^vX^'iJj:V2fflco«i^i/^ -y rJ'fflcOSitti^ 
7M^>''X^'21. 2 2fctt*&-r&/iJ6cO^-<Sy:5^^i 

[ 0 1 1 0 ] it , msi^VUX^l^^^:Sf 2 4 (Cffil^-tS 

iyyim(f>ROREAD^ 0ESREA 
D. PRESET. <!!.ADRES^4^L. m&y^:^ 
>'-b7lllS&tfi»&i-i.^ti6cO^^V^X^i^.^ C L P , 

101 11] tfc. y^-)\^ H^jfflco^>f 5 yym^^ 
vRizm-i^i-^xy ^-)i'Vmmmmm<r)^vi'xm^<t> f 

sRbkh i,zmii^~>':^mmmm^ 2 3 izm^-t 

ioii2\^vi^7.9mmmm3M. y-i- 
)\'Ymmmi<nn)vxm^4> f i x-n^z^^wxy^ 
-i^.Y^'&.mzmmwimmoy^A s y^m^<i> e s 
RffMWt^mm'^^yLh. ^co*^. mm^^i- 
^^v9%<mm}/yvvvx9 2 1 ttt*&-rsfi-^#« 
iefis0jfflifflw5'>f 5 y^w^^ <^ e s R u mmpi-'^ 

\ ^'ffl<0fiilv7 YV-JX9 22 \,z^ikthmmi 
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^^mm^<r)^^ 5 ym^i: * e s r 2 -c^ lt >- ^ 

[0 113]H5{±, 044><O>'NVI/X-tL':?:5'24cr)— 

[0114] H5{:*-r>'NVL'X-bUii'^'{J. Sg^^i^aiLffl 

^ y ^m<r>mm.i^y WJXj^21. 2 2(7)^t^^m^ 
ESln. ES2nipXi}i-tktiiiZ^ mMif^ ^y 

^mmmiosii-tyim^tih-}'^ ^y-^m^'i'Ro 

10 READ. .^ESREAD. -PRESET. <*ADRE 
(OlEiWt-^^READn. PRESET. 0ADRES 

n J aiij L . -tfim^izmt^-^^ x 3 ti&a^r'_ y^izx 

[01151 apt.. M^* LfflfTSSe^-^ h I'i^'X:}'*?) 
aj:^]«^R O n*i?Se^fc®cOl^tZ«:$' ^ S ^iJ^lt^* R 
O R E A D ?r MR L T MBX 0 IliBIWi^ <^ R E A D n t 

vxta^t. 2mcom^>'^-/^mcomm.i^yhu'Jx 

^21^ 2 2<:0«-aj:*j{i^ESl n. ES2ncOI,^-m 
20 7&^*^?Stt*tlt'7)l^tJ4^5'>f S iXiT-^^^^E S RE AD?: 
SlRtTMSXOiNliBMS-^^RE AD ni: LTtiJ^I-r 

[0116] *Jt. m^\SiLm<nmm.i^y v wjx^<r> 
Hiijft^R o n . 2m<^M^i^^ '/ ^mcomUi^y h V 

i^'X^'2 1. 2 2<?3#ttJ:^Jfl^ESl n. ES2ii<7)V^ 
1 oj&fvSltttlicO^Wi, rJ' ^ S V^^fi^^ R E 
SETS:Sfl?LT'J-fey f^WI&<i^0RE SETn t 

[0117] iJt, ^;^ajLffl<^Slti^7 h ^>''X:5'<7) 

30 ])!i^mnROnifi^mm.m^z\i'Sf^ 5 yi?^m^<^ a 

DRE S&SS^LTilliStRMiglWi^<^ADRE S n 

[ 0 1 1 8 ] 06{i. m4:(fm^m^Wizi5»h y ^ 
y ^rnvF^wmthiiihiz^ 04 tfco^' >f s yy% 

^felsllSlOa, 3ffl<7)iia:>'7M'i;'X:5'2, 2 1.2 

2iiXW^fVx-^\^992A<rm^m^^-t9^^yi^ 

[0 119] ^i-C{4. H4^7)iI«cgm^M*si7-f- 
40 ;l'H=l/30Hz ( 17^— ;PK^l7W-At-ri. 
3 0 7U-A/#C7)B^) <7)gfi|>-X-rAT'ffiffl$nS 

[0 1 20] a6(::i3V^T. 4>V R\iy i~)\/Ymmr> 
3^ S y ^<t^A:^j . <ji E s{47 -f K^JfflT^]^ 
£3ixS^l^imiJffllffl<^^^ S y:/®^A:»3. <^ VR 
R\±m.^^ Lm<rmm.i^y W-Jx^fizm^^ixh y -f 
-)VYWim(r>^^ 5 y^"©^. 0 F I {i7 -fVY^m 
mm<r>f'^)vxim. *esri{±— jr«omi^v^>y^' 
ffliOSiSi^^ hU' i^';^ ^' 2 1 {c 1 7 -f -/P Kfc^ {zm^ 
50 .^ESR2(J 



2 1 

1^*:^). E s 1 (i) \i—1j(nm,=i-i^^-y^m<rym.i^7 

VV=JX9 2\ <r)^^^ ES2(i) {ifl!!S-£7)«^^i^^>y 

[0 121] mm. a6+«i7>f-;i'Kaim«m 

[0 1 2 2] HTtfcV-iT. ESnlim^x^ y^ffltO 
M^i^'X^ 2 1 V^t±2 2<0ngB(?)tb:^J^ 
ROn{±M;^a!Lffl<^tt>'7bU'>''X^2«nS 

[0 123] tHEsti. nrfiy^ "/^m(nmm.i^y V 

l^i^'Xi' 2 1 fcl, V^ti2 2C7) nSB<?)tiJ^jft^E S n*S 

vstt*t« ( "H" i^'^/p) fc>5r& iT^^ym^^-r, 
[0 124] tHROti. m^\&hm<nmM>'yv\^i/ 

[0125] HB LKn, 1 m^^iimwmmk 

[0 126] 0CLPfcJ;lf0SH{±y>fX^f^y-t5 

[0127] <i>\{\t^'m^vyy'JX'S>Tmzm^^ 
^izWM^firz^wm.V=yy=Jx9Tnipf!m::^><,z 

[0128] CADRES. 0RE SETiJit^^RE 

ADti, mij^ivx^v^^2Ai)^hwmms^zm^ 

^tlhf'^)i'X^^^X'h^ . -?^C03*>C0.^RESET. 9^ 

READ{±. ^ti^tmnwmi^^^r^m^m^^L 

[0129] ^<0J^. ±IE>'^•;^X^i^'^ AD RE S 

<^*Tiisj93isi^ t i^-ficosBsii?^ 6^2 \Bimmm 
m-i xoiz. wimfiiz 2 m^\i.m^iz^t x a 

[0 13 0] mz. 06t><l:tJf07Sr#B3L^**^>. 0 
[0131] 04£OSIf*^JIKiOl!)mi. H?aL;tta! 

»miff)mm&ms mi 2) comfp mis) tit 
. mmizim tx-hi coxm tmi^mmiiw& 
ar. ^tLxm^j:mmz-y\,^xm^h. 
[ 0 1 3 2 ] BD^. m4mim^mii. m^fi^^ y 
i^^m^mw.. ui^x^mmmm}^23izi*) 2m 

COWrf^i^^ y :J'fflcOSttx7 hl'^''X^'21. 2 2cr)iy 
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<r>\ii:h iry-i-fV m&X^izmmi-t, C i: (c J: 0 , 
m^i^^' y ^WiV^^y < -JVY'^mi'^izWf-i^^ -y 
^'*fflc7)2ffl(7>gifii^7M-'>''X:J'2 1. 2 2{CjgO^ 

[0133] .riltCj:"?. 064'<?)7>f-;l'KM®tF 
a , t F b tC^^J: 9 t . fi^§ai$iaSiJfflIffl«;5' ^ 5 

^I^tUtfcLTt,. mi^i^^ y^»ffl(7)Sa:^'7M/>'' 

2 1 i> itf 2 2*^^i^{ciWlH-rs i t*inrfi^{c^r 



10 ^. 

[0134] ^cO;©^, «M;:5te-r.S.^^ 5 yi^Hn 
<i>ESRlt,l\>^t4>ESR2izX'0mzl-yhm^i 

^^^2 1 J>^1<^{±2 2<0i^7 Mjf^*»maiLffl(7)^-C 

^ti&ct^j:<. m^^Lm<mmff(mmtx'i!mm 
mLxmiKmm(m^wmtm^mmth:itmmiz 

[0135] iem^jf . mi^Oi L</y^mmi-&ff) 
2a ttxrm^^mmmm^y^^)\^mRxmmiz^it 

[0136] iit, HTt^j; at, mie*¥«fat 

crmmUfZ/vi-xm^^ ^RESETt-^REAo t^m& 

fmmizmmLx\.^t:m'^vM^m<m h y y-jx^(o 
30 y-h(,zm^^-tzti,zx-:>x. yitvyA:^-\^<m 

[0 13 7] -rcOJl^. >'^V^X^i-^<^ADRES*^ 

[0138] icT)^. BulEB*tf*»^><:OM^g!^aiLi!) 
W<^mz. HaiBy|c™iatHRO{ci3(t&*¥il§^}fflia 
t:<^RESET*i-WfWtCvSttfbL7tf*. <^ AD RES 
40 i^^^L. $^.t*READ*i-l$WtSttfl:-r&<. 
[0139] CICOJ^. B>nB<^RE AD*ivStt«® 
( "H" V^V) mtC. 7* h:i^>f:t-Kfc-?-<^^3a 

^(^mx'\tmm-h<t>AYyKE.swm) tffm<nm 
m^-^<mm\.zxh y ^ x<mm^ifmL t^^ ^ i 3 

(C. <^ADRES>'t;l'X5:fi^SWI6<^^tl5lt«®t 
^(50<^ AD RE S*i^^jStt4t«CO»iarttfria0RE A 

D^-^izmmtLx\.^h. 
[0140] icoi 3 ^fne*¥iiiat HRotfett-s 
50 *TOtl»irai*itfc(ti,ii^s?;^aiti^coi6f^^pfL< 
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ADRESlriSe4t® (inia) izLxminitfsm 

[ 0 1 4 1 ] ^ tx, « AD RE smmmm^iwrn 
* R E A D ii'imAtrh zh\,zx-o xmty *hy 
)'PDX'^immizwmLx^^tzm^mM^mm 

[0 14 2] -eLT, «ADRES2:BLfffitt*t® (2 

(TiY- vi,zm.^^^tix\i^hm^^mM^mmm^miw 

[0143] ULhcOiftf^ti 0, ilia*¥«igt HE s 

i,zii\ihmL^m.mm^<i> re Ao^ovStt^t® 
( "H" v^v) co*fc-m^*»^>B;ifE*¥MiatHRo 

{cfctt ^gSR OMiSSftft^* R E A D cofittfl:i«^S T 

*«ti^^i^fc=5:S^ 

[ 0 1 4 4 ] 08 ( a ) <±. mi.y ^ Xffmr^iim 

[0 1 4 5] 08 (b) 1^0 (a) C^a-a ' W,Z 
?&dBfffi0Tj)S, 

[0 1 4 6 1 08 ( c ) HXV ( d ) mm«JJ5 
LTPH (a) tf>(7)*ADRESy&i "L" ]^K)V<ni^/ 
"H" V'<JK7)^t<^READ*J^tt^t;LTfi^m#S: 

[O147]08(a). (b) Ctjt'iT. 8 Itti'U 

^ywmmmzm^^ixtzpm.'^:r.)vmm. 8 2»i 
Locosffij^) x'hh. wmmW'(r>m'mmz\i^ 

y-HDN) imwiifiz^^^iix\^h. 

[0148] IMm^^LVyyi^X^T dcr,^^r^^)V 
SM8 2±Wi.-KDi^';rJ>-l^*^^.^SSl:SS?«5 

fc y -b ••/ hgt 7 ifm^^{zm^^tix\^h . 
[01491 ^mmmmcomtn Lmmzmtxit. 

■rS.^ ADRESffiM*>' "L" l^'vyPcOSft.^READ 

ii-m^ittxmn^m:^tii-t(^x\ yavy^^- 
KPDt^ADRE sm^t <m>.z^-fh^^^m 
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a{Cj;07tb^^5i--FP DT«7)S«l*lcom-Kr y 
^^^r)Vtl^- V C a Zi'ft^l ^ TJf ^.tl. y^YVAit-Y 
P D«OS«mj^QC a *iMAai$tt.6 , 
[0150] iflt^WLT. 08 ( d ) t^-Ti dt, 
7 1 h i^>f :t- K P D t^-r S ^ A D R E S 
"H" K;k<^^t*READ*ivSe^tLTfi^m^?: 
g!;^^aj-ri:, 7:«-h^-f3}--HPDt«ADRESiJSl 
fciOSC#ft^S«S^WfiC a t J; 0 7 + h Jf- K 
PDTOS«^rt<?Dmfi^X>'>'^;^*^'+VC a:t'ft^|^ 

10 mhtit {JAX(r>mtm^tts:i>)<r)X. yitvy 
^Lfzm^i.zmm^ifi-)js^x^^v\>mmz^j:h . 

[0151] ^tJ, ±ieig3<7)|IMiO?g®£7)|il«cgfiSI 
atciJi^Ti,. fiiESB2<7)^<7)jeffioims»fi|ll^gfc 
Rtttc. (l)15iaim««tJBl-^3c7)^S-B* 

jijpL. ( 2 ) 3ffli7)saBS?iBiss2 . 21, 22 

L, ( 3 ) aiijlS?lllS52 , 21.2 2<7)ai:»3{3«-:fv^ 

2i xmm:^^^^<mwm tA—6—iy^wm\,z 

Sl^. SfiSSililBS2c7)ig»gaj:']^^«o?Stt«IS{± 
miO:r5-H*fT^SlRLT|g|&L. lg2<7)SliaS« 

mss 2 i(7)s^aai^jfi^<7)vsit^us^ti^ 2 cor 5 - 

H*fT^^J?LTlE»L. IS3c0SMRI51SS2 2f0g 

if*saj:H{i-f-co7SMt«i«ai±m 3 cor s -m^^ss? 

[ 0 1 5 2 ] ^coi d ^ffiJ^tJ: 0 , i^fVX^V^ ^ 2 
4{i. g^^ajLffl£0ai:>'7M^>''X:?2ijJ:I/2fiC0 
30 V^>-7V^m<rmM.i/y\'X'l^X^2\^ 2 2<7)^^ 

inz^ix^mmLx 1^^^ (^ms^) commf^ 
mzmmmt6J:oiz^j:o. mzmimtf^mu^co 
x\ mimi<r>±A^zi.hm.?f-^Lv^vff)'m^z^ 
-rhm^mmi.'mMmAm<':i tmrniz^sh . 
[0153] ^fc, m^3(mm.(m%x\±. y^tv 

thmm^t LT^ADRESiS{&!)«-t&J^Sr 

wm LtziK iMmmwMt lt <^ r e s e rwMh h 
^>\i^<rimrym.m-^h^\,z\j. z.tihmm.h 

'^cOlMtK LT tlaiaiB 3 mk<^%\izii Vth4>h\> 
[0 1 54] HI*>, ±EL3tJ:3t7*hr-^:t-HP 

D \,z^-^hm.7i.^ L y~ hwmimcoy * b r^ >r- 
K p DmmiM<^mm&}i lx . m^m^ta im 

i^^r y mumcTfrn^tii uvvx 4i R E A D co^mm 
mizmtmEi: mnt^ i 1 1 ± o . ytv^A^-v 
50 v\)bmm^t(n^MM^<.zi,'>xyi[vyA:^-Y 
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[0 1 5 5] ^t>. :mmii. aT(r>m4ffmkff)mm 

[0156] <m4(7)mii<r)mm>m9i±^ m4cr>mm 
commc^mmtc m o s H«cami^atfc{t& 2mm/ 

M o s mm^mii. M^&.-i^)\^mmmmm Ltz 

[0157] 09 {C:^-rmfi-feyI^3 0{±, 2m<7)y * h 
i!^^:t-H3 1a, 31b=&^rL. C:<02ffl<07:r 
>f :t- K 3 1 a . 3 1 b {i. #r K|B!lfcia6«{i*s 

yVVy.^ y^f-VVyV'JT.^) 32a. 3 
2 b^^bT-1 MiWJiilS 3 3 «^r'_ b left^ 

a. 3 2bcO#y-ha±-eiX'PixgaX0*l4a. 4b 

[0 1 58] BiraBJi*lh7yi^'X:J'3 3(J. -SiBn*^^ 

i5'3 4^:ft-L-cmjiiS9t«i^(oa 0. UnElSilih^ 
yi''X^3 3{iy-X7:fnTfi?M) SixTfcO. JilB 

aiis*i?h7yi^'x;5'34£0^'-hfc{isiiais?i^ (r 

[01 5 9] mS.mmyy'J:^9 3 30)y- 

amm^nxa .10 u -t >y ^ h ^ ys^'x:? 3 5 w^^' 

[0160] ±Eli^02HS/l V hcome-t/l- 
E2*«Og!K'9^ (micr)mM*)Wi4a.}5Xlfm2ff)m 

fflBSEfi^VLiNi>J:ifmiS^9{i. affifflJ^tS 

[0 1 6 1] 010 (a)ti. 09<7)2B«/l:2--"y 
h<^M^U-^H'(r>^W^^~y<^>--M^7^t. ^cOB-B 
«lt?&p|BrHffljS^01O (b) SrlRBSWl^^tTV^ 

[0162] 01 0(a), (b) tfcV^r, 9 0t4N 

Si^ y 3 yfflST'i) 0 . ^commz p '>x;p9 1 

^^tlTV^S. ifiOP>>x;l^9 1<;0|gS^tJ±, 
Jiffi^ (li>IJ;t»fLOCOS^l^) 92. -^r<7)7=i-h^ 
>f H 3 1 acO;<? y- FMi^fc J:t/-:^fiOigi^ai L h 
^yi/7.9 3 2 a(0y-XfflJ^fc^l,Na:T:M!|*lffl«9 
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3K mj(nytvyA^-Y^3\h(r>i]^/-YWmi 
XX/i&]ff)m^tiiLhyy'JXi^ 3 2h(DV-y^mmt 
^j:hNm^m^^^9 32isXXJ=NMOShyyi^y^^ 

c7)SDGmmmuim^mLhyy'Jxi!'32ai^ 3 

2 b cojta YU-(yt^£h Nm^Wm^9 4 cOi^^^ 

[ 0 1 6 3 ] -e tT, »s*M±{ci/'j ^ymim (-y 

-himm) 9 5im^^tl. BuELOCOS«i^9 2 
co&Wriziiy -f hM yrymi9 6im& 

10 

[0 1641 9Him<^hyyi^Xi'33(0y~hmm 
i:-^iz^ti^V'>Vziyy~hmi. 9 8im^hy 

y'jx^33ff)vu^ ymmiitx/mmmfiv'7y=jx 
^3 4(r)v~y^mmt^j:hnm^mtmm. 99wj^ 
y h hyy=jxi^3 5(7)v~y.mmt^hNmppmm 



[0165] 10 0{4U-b-yhh9>'i^*X^'3 5c7)y- 
Xffl«9 9 t h7 yi^'X^' 3 3<7)^'- hSM9 7 fc 
2ffl<55^;^iiaiLh7yi''X^'3 2a. 3 2bC0*jlb'W 

20 -(ymmt^mm-timLThh. 

[ 0 1 6 6 ] sax ')II4 aJlM^^i^ttS L h 9 y i^'X^' 3 2 
0IS4 b tlS!;9iJtS LVyy-JX9 3 2h (Dif— YW, 

=7y'Jx^3A ayf- YWm:--mz^tir^ U >- U n > 
f~ bSm. y-t y f^7{±y -b y h h 7>'>''X5' 3 5 

30 [01681 33 aJilulBtilSh 5>'>''X^' 3 3cOy- 
X^i^tSBfi^VLINt £03 y ^ ^' h^. 34 a{i± 

laitMtR b y yjy- 3 4co k u-f ymLtmwm9 

b^ny^i^VmX'hh, 9 7a{iJiitih7yi^'X^3 
3<7)^r--hgS^9 7tffi^l OOfciOay^'^'bSIS. 9 
9 a{i:'J-b y h b^yi^'X^J' 3 5cOy— X^JS9 9 til 
^1 0 0t<7)3y:5':7 hS8. 9 9 bJJU-fe-y b b^yi^' 
X^- 3 5C0 HP^ yM«fc«!^9 tiOrjy^^' hgg. 
1 0 0 a{4±IBffi^l 0 0 1 2ffl60|g;^aiL b^yj^'x 
:i'3 2a, 3 2hffy^mV\^4 ymih<^^y9 9 

40 rsis, 

[01691 ±ieffl«02B*/' 1 .y b £0*fl[-b;k 

(mmt. ms. i a*/ 1 .y h(r>s^&MfV(^m^t 

Jt^T, 5fflcoh7yi^'X:5'^J?r£«)lureiWt2$-^T 
fr'$»S*\ 2m^y*hr^:^~V3l3i^ 3 1b*^ 

^.M^r* ^ ^ s y^-cm^«^srss^?i^ai-r^)!pmi. . 

0 . -Jr<7)7 =r h r>f H 3 1 aA-^>{i^^^ 
S^^aj-r^t4®lt08Effi')IS4at "H" V^}V<r>mL 
OM^^^X.. |g2<?)iaZ'9ll4bt "L" U^fUC7)m 

50 ]iX0fi^$-4;c^*ttL. fiiJ:fir«07*h;J^^^-K3 
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"H" u'<fi'Comsi*)m^i^i. micomL^m^a. 
^z "L" uKfucTymsRom^iH-itittt^io 
[0170] <^5<rmmr)mm>t^bx\ msLLtz 

J: 0 ^ 2H*/ 1 V hcome-t/l'WTU-f Sr*-r& 
:t-H 3 1 a. 3 1 b*^^>M^S ^''f 5 yi^Tm^VM 

[0 1 71] HI Hi, m5<rmmmmc^cMosm 

[0 1 72] 01 1 tfcV^T, 0RESET, .^ADR 
ES, 0READ lJ>Sl^li<AREAD2<i, fVVX-^ 

■ft^irSi^'T^* R E A D 1- R E A D 2 {iM^§^7|c¥ 

[0 173]c:c:t\ <i>re ky) itm^^fihW.i(r> 

SaX0iS4afcrh'^X|86fcc7)^J:0t,. -^REA 
D 2 iP^^ith^ 2 cOgtK •)S4bfcTHI/Xia6fc 
cOgBi*>'fi<, SltfOSaX0^4aJ:rHUX|g6t«O 
i 0 1 H 2 <7)gaR 0 S14 b t T K UXSl 6 1 CO 

a. 3 1 b*-^>-?-il.-PtlSg^tiJ$*l.l.li^«?tt»-rS 

[0 174] L*^L, .^.ADRESJi. fi^gE^ttiLKl 

SlR»Jffll1-&J;3t. |llr^t2|BI?Stttt®t:>5:&J;o 
2ffli7)7:J-hr^:t-K3 1 a. 3 1 b*> 

^>-eii-f*tfi#m^5-i^^uj-tii$C'^ A D RE ST&i-eix 

[0175] ^ it. *^BBJ±. ±E#llfi£i^.m<?)5'^ 

m(mwm^mz %>mm^xhh . 

[0176] 

[3%HBcojs6*] is*3iitJj:ymfci^«-r?.#i*3t3S 
[0177] ii^ja3t5j:tx-etLti^-r?.«-i9Sflio 



(15) ^^2000-224492 

28 

WJx^kzy ^ ~)V Fmfi[-C3c5t^?i/^ y :S'SW 
ia*^^k$-fr-&ii|^^>'^'y5'l!rft^ (^a^i^A-y 

[0178] mzm^m4(m(immsizxtai. m 
10 msmmmmtmmizmuvfi^^ y ^'i&f^^ 

yhu>'xffizxr)miimm$ti?>3:^mmfji:mz 

[0179] 1 OiJ J: t^-eiitcfiiS-r 

7i.\i^u^)vxm^(mmwm(mirx:n}:^m&.h 

[0180] 1 2i5m^ixi^m.'rtm^<n 
mm^w.zxto,i^ wmmco2mm/ \=L-~yv 

ws^i:m.^\^-m. ^m.^^i-mm-thwm.iz 

[WiOffi#^fiJiHB] 

[01] ^wmm 1 <mmcr>mm(oc mo sii«^ 

[02 ] *l&Ba£om2<7)|liSc7WgMiOCMO SHfl^ 

40 [03 ] m2ff)mimw^m.(,zis^^x 2mr)m^i^^ -y 

[04 ] *l6HJcoS3cDieiSco»fficocMO SgKt««i 

[05] a4t^'w«;^x^r^':?^'^o— ^j^^^mssa. 

[06] 04 4»<7)^'-f sy^^^mifS. |gl(7)ait>'7 

v^^cm^i^m^^-t^A^yymm. 

[0 7 ] 0 6 4>« 1 7 -f FMrt<7)«^ i/A- -y 

50 ^(r>-mi^9^ ^yymmxhh. 
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[08] 07t^-rm^V'^ -y^s^iW^tisv^Ty-^xco 
mmmmizt^ift 2mm/ 1 =L-y y<r>^.m:}v<m 
mil] ^mi<nm5(Dmm(mmcocMosmm 
m\ 3] HI 2(7)CMosHftafiiiia<ioiwt:0f5^ 

[0141013 tf^OrS'-f 5 yi^^lHK, ^^-7 h 
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[01 7] 01 StOEMWI^ilSfcisV^Tm-^^ 
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0 9^ 5 y^i^'it^'txmmmntmminomm 
9-^s.y^m, 

S-yii^i^yhUi^Xff^ 
4- 
10 6- 
7- 
9- 

iosi-9-( ^y^^mm^. 

2 1, 2 2"-«^i^^-y^'ffl<7)Si:>'7M^v>^^', 

2 3-^3m^|Jffll|BISS. 
Tb- •Jiiiib^yv'';?.:?. 

20 T c--- y Hr -y h h7>>':X:J'- 

Td-^;^tbLhyy'Jx9. 
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